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U.S. HOUSE OF REPRESENTATIVES 
COMMITTEE ON SCIENCE, SPACE, AND TECHNOLOGY 
SUBCOMMITTEE ON RESEARCH AND SCIENCE EDUCATION 


HEARING CHARTER 

The Role of Research Universities in Securing America’s Future Prosperity: 
Challenges and Expectations 

Wednesday, June 27, 2012 
10:00 a.m. - 12:00 p.m. 

2318 Rayburn House Office Building 


1. Purpose 

On Wednesday, June 27, 2012, the Committee on Science, Space, and Technology 
Subcommittee on Research and Science Education will hold a hearing to examine the challenges 
faced by the Nation’s research universities. The hearing will provide an opportunity to discuss 
the future outlook for these universities and to discuss the recently released National Academies 
study. Research Universities and the Future of America. 

2. Witnesses 

Mr. Chad Holliday, Jr., Chair, Committee on Research Universities, National Academies 

Dr. John M. Mason, Jr., Associate Provost and Vice President for Research, Auburn University 

Dr. Jeffrey R. Seemann, Vice President for Research, Texas A&M University and Chief 
Research Officer, The Texas A&M University System 

Dr. Leslie P. Tolbert, Senior Vice President for Research, The University of Arizona 
Dr. James N. Siedow, Vice Provost for Research, Duke University 

3. Overview 

• The Nation’s research universities provide the backbone fm the science, technology, 
engineering and mathematics workforce essential for U.S. prosperity. These universities not 
only contribute to the academic researchers who work to move basic scientific research 
forward but also those who comprise the STEM related workforce in the country. 

• Today, U.S. research universities are faced with a number of challenges including restricted 
budgets, rising costs, and global competition. These challenges may be hindering the work 
of the Nation’s universities and the ability to shape the essential workforce of die future. 
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• In 1 862, President Lincoln signed the Morrill Act (P.L. 37-108), which laid the groundwork 
for the development of public research universities across the Nation. The 1 50* anniversary 
of this legislation provides an opportunity to reflect on the current challenges facing such 
universities today and look toward the ftiture of U.S. universities. 

• On June 14, 2012, the National Academies released Research Universities and the Future of 
America, a report detailing ten recommendations for key stakeholders to ensure U.S. research 
universities maintain their capabilities and grow their strengths. 

4. Background 

The Nation’s research universities work to sustain the science, technology, engineering and 
mathematics workforce essential for U.S. prosperity. These universities produce not only the 
academic researchers who work to move basic scientific research forward but also those trained 
to transition from basic to applied technologies and the overall STEM-related workforce for the 
country. Today, there are a number of challenges facing U.S. research universities, including 
restricted budgets, rising costs, and global competition that may be affecting the way they 
conduct business. 

Research universities play a critical role in our Nation’s research and deveiofHnent enterprise. In 
2009, academic institutions performed over half (53 percent) of the Nation's total basic research, 
a percent that has risen steadily in recent decades. ' However, the traditional funding model for 
public research universities has been under stress lately as states facing challenging fiscal 
climates have chosen to invest less in these institutions. 

According to the 2012 NSF Science and Engineering Indicators: 

• From 2002 to 20 1 0, state funds for operating expenses of all public institutions of higher 
education increased by 2 1 percent. For major public research universities, state funds 
increased by only 8 percent dropping the states' share of their total operating funds from 28 
percent to 19 percent. 

• When adjusted for inflation, total state expenditures for public higher education were 
essentially flat over the decade, while the amount going to major public research universities 
decreased by 10 percent. 

• Between 2002 and 2008, total enrollment at major public research universities increased by 8 
percent and undergraduate enrollment at all public four-year institutions increased by 22 
percent. 

• Over the decade, per-student state support to major research universities dropped by an 
average of 20 percent in inflation-adjusted dollars. In ten states, the decline ranged from 30 
percent to 48 percent. ^ 


’ National Science Board. 2012. Science and Engineering Indicators 2012. htXYngiouV A'. National Science 
Foundation (NSB 12-01). http://www.nsf.gov/statistics/seindl2/start.hlni . 

^Ibid. 
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According to Dr. Ray Bowen, Chairman of the National Science Board (NSB), " . . .the decline in 
support for postsecondary education, especially public research universities, is a cause for great 
concern as we examine the condition of U.S. global competitiveness."’ As other nations 
recognize the need for both a highly skilled workforce and research base in order to compete in a 
knowledge-based global economy, these governments have begun investing in upgrading and 
expanding their higher education and research enterprises. The number of students in developing 
countries earning science and engineering degrees has risen. In 2008, the U.S. produced only 4 
percent of the world's engineering degrees while 56 percent were awarded in Asia, including a 
third in China.'* 

The challenges U.S. research universities are facing may inhibit their work producing the future 
workforce. Examining these challenges and possible measures to overcome these challenges and 
forge stronger universities and partnerships between these institutions, federal and state 
governments, industry and other key stakeholders, is an essential step on the road to recovery. 

The Morrill Act 

In 1857, Justin Smith Morrill, then a second term Republican Congressman from "Vermont and 
later a Senator, introduced the first land-grant bill in the U.S. Congress. The bill passed in 1859 
only to be vetoed by President James Buchanan. In 1861, Rep. Morrill introduced another land- 
grant bill that increased to 30,000 acres the grant for each Senator and Representative and added 
a requirement that recipient institutions teach military tactics. President Abraham Lincoln signed 
the amended legislation into law on July 2, 1862, during the heart of the Civil War. 

The 1862 Morrill Act stated: 

Each State which may take and claim the benefit of this act, to the endowment, 
support, and maintenance of at least one college where the leading object shall be, 
without excluding other scientific and classical studies, and including military 
tactics, to teach such branches of learning as are related to agriculture and the 
mechanic arts, in such manner as the legislatures of the States may respectively 
prescribe, in order to promote the liberal and practical education of the industrial 
classes in the several pursuits and professions in life.’ 

In 1890, President Benjamin Harrison signed the Second Morrill Act to extend access to higher 
education by providing additional endowments for all land-grant institutions. States with dual 
systems of higher education were mandated to provide land-grant institutions for both systems. 
“As a result, 19 institutions were established as black land-grant institutions.”’ The schools that 
arc a part of the Second Morrill Act are known as “the 1 890 land-grants” and help com|xise a 


’ National Science Board Press Release. January 1 7, 20 1 2. Slates Reduce Funding for Research Universities as Asia 
Produces Far More Scientists and Engineers. 

National Science Foundation, Science and Engineering Indicators, 2012, Appendix Tables, Table 2-32. 

^ http://www.loc.gov/rr/program/bib/ourdocs/Morrill.html. Thiitv-Seventh Congress. Sess.II,Ch 130, 1862. p. 504. 

® Matthews, Christine M. Federal Research and Development Funding at Historically Black Colleges and 
Universities. Congressional Research Service, p. 5, 
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portion of the Natiwr’s Historically Black Colleges and Universities. In 1994, Native American 
tribal colleges were granted land-grant status through passage of the Improving America’s 
School Act of 1994 and are sometimes called the “1994 land-grants.” 

Currently, there is at least one land-grant institution in every state and territory of the United 
States, as well as the District of Columbia.’ They are often the largest employers in their 
community, if not their state, and are engines of economic activity.* 

Research Universities and the Future of America 

In May 2005, at the request of Congress, the National Academy of Sciences (NAS) began a 
study of “the most urgent challenges the United States faces in maintaining leadership in key 
areas of science and technology.” NAS assembled a high-level panel of senior scientists and 
business and university leaders and produced a report. Rising Above the Gathering Storm: 
Energizing and Employing America for a Brighter Economic Future. The House Science, Space, 
and Technology Committee embraced a number of the recommendations in the report and 
included them in the 2007 America COMPETES Act. This Act was broadened and reauthorized 
in 2010. However, a number of realties raised in the report remain relevant today: 

Although many people assume that the United States will always be a world 
leader in science and technology, this may not continue to be the case inasmuch 
as great minds and ideas exist throughout the world. We fear the abruptness with 
which a lead in science and technology can be lost — and the difftculty of 
recovering a lead once lost, if indeed h can be regained at all . . . This nation must 
prepare with great urgency to preserve its strategic and economic security. 

Because other nations have, and probably will continue to have, the competitive 
advantage of a low wage structure, the United States must compete by optimizing 
its knowledge-based resources, particularly in science and technology, and by 
sustaining the most fertile environment for new and revitalized industries and the 
well-paying jobs they bring. We have already seen that capital, factories, and 
laboratories readily move wherever they are thought to have the greatest promise 
of return to investors. ’ 

The ability of the United States to remain a world leader in science and technology relies greatly 
on the strength and success of our universities. As such, in 2009, Representatives Ralph Hall 
and Bart Gordon and Senators Lamar Alexander and Barbara Mikulski requested the National 
Academies work to produce another report, this time identifying the top ten actions needed to be 
taken in order to maintain the excellence of U.S. research and doctoral education. The request 
expressed concern that America’s research universities were “at risk” and asked the National 
Academies to assess the future of research universities by asking what Congress, the federal 
government, state governments, research universities and others can do to ensure future success 


^ http://www.csrees.usda.gov/qlinks/Dartners/state Dartners.html#maDS . 

^ Examples include: California - httn:/A\'\vw careerinfonet.org.'ovie\v^.a5p?soccode=&stfips=^06&fFom=State&id=U&nodejd=12, 
Florida - httD://\v\vwcareerinfonet.Qrg/ovipvF'6 asn?snccQdeF=&sinp‘;=12&from=State&id=] }&nodeid=12 . and Minnesota - 

http://w'wv>'.careeri n fonet.org/oview6.asp?soccode=&stfips^27«6 ;fr om=Slatc&id°l l&nodeid=12 . 

* National Academies Press, Rising Above the Gathering Storm, 2005, p.3-4. 
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of these institutions, which now face an array of challenges, from unstable revenue streams and 
antiquated policies and practices to increasing competition from universities abroad. In 
response, the National Research Council convened a committee of leaders from academia, 
industry, government and national labs to draft the report which outlines various findings and 
recommends ten specific actions.'® 

The study was set up to identify the ten biggest challenges facing universities by focusing on: 

Research and doctoral programs carried out by research universities and 
associated medical centers; Basic and applied research in research universities, 
along with collaborative research programs with other components of the research 
enterprise (e.g., national and federal laboratories, federally-funded research and 
development centers, and corporate research laboratories); Doctoral education 
and, to the extent necessary, the pathways to graduate education and research 
careers; and Fields of study and research that are critical to helping the United 
States compete, prosper, and achieve national goals for health, energy, the 
environment, and security, with a focus on science, engineering, and medicine." 

In carrying out this charge, the study committee was, at a minimum, instructed to: 

Describe and assess the historical development, current status, trends, and societal 
impact of research universities and the “ecosystem” of this set of institutions in 
the United States, placing these institutions in the context of the nation's research, 
innovation, and industrial enterprises and the nation's system of higher education; 
assess the organizational, financial, and intellectual capacity of public and private 
research universities in the United States, including reference to research 
universities internationally to the extent possible with existing data; and envision 
the mission and organization of these diverse institutions 1 0-20 years into the 
future and the steps needed to get there.’^ 

The report identifies a set of specific challenges: 

• Federal funding for university research has been unstable and, in real terms, 
declining at a time when other countries have increased funding for research 
and development (R&D). 

• State funding for higher education, already eroding in real terms for more than 
two decades, has been cut further during the recent recession. 

• Business and industry have largely dismantled the large corporate research 
laboratories that drove American industrial leadership in the 20* century (e.g.. 

Bell Labs), but have not yet fully partnered with research universities to fill 


“ National Academies Press, Research Universities and the Future of America, 2012, p.l92. 
" http://sites.nationaIacademies-org/PGA/bhew/researchuniversities/PGA 069487 . 

Ibid. 
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the gap at a time when the new knowledge and ideas emerging from 
university research are needed by society more than ever. 

• Research universities must improve management, productivity, and cost 
efficiency in both administration and academics. 

• Young faculty have insufficient opportunities to launch academic careers and 
research programs. 

• There has been an underinvestment in campus infrastructure, particularly in 
cyberinfrastructure that could lead to long-term increases in productivity, cost- 
effectiveness, and innovation in research, education, and administration. 

• The cost of sponsored research is not fully covered by those who procure it, 
which means that universities have to cross-subsidize sponsored research from 
other sources. 

• A burdensome accumulation of federal and state regulatory and reporting 
requirements increases costs and sometimes challenges academic freedom and 
integrity. 

• Doctoral and postdoctoral preparation could be enhanced by shortening time- 
to-degree, raising completion rates, and enhancing programs’ effectiveness in 
providing training for highly productive careers. 

• Demographic change in the U.S. population necessitates strategies for 
increasing the success of female and underrepresented minority students. 

• Institutions abroad are increasingly competing for international students, 
researchers, and scholars. 

According to the Report, America’s research universities have emerged as a major naticKial asset 
in light of the Nation’s economic goals among other things. The government-university 
partnership established in the Morrill Act grew over time to include industry and philanthropy 
and has led to si^ificant benefits for America’s ecoruimy and quality of life. Lasers, radar, 

synthetic insulin, blood thirmers, magnetic resonance imaging (MRI), computers, and rocket fuel 
are among the countless innovations in which university research has played an essential role; 
however, as identified above, universities are faced with significant challenges for the future. 

The Report, acknowledging that balanced commitments from each partner as well as flexibility 
will be necessary to accomplish the necessary goals, lists ten specific actions that should be taken 
to secure the future for these universities. These recommendations are designed to accomplish 
the following three broad goals; 


” National Academies Press, Research Universities and the Future of America, 2012, p.4-5. 
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Revitalize the partnership. The first four actions will strengthen the partnership 
among universities, federal and state governments, philanthropy, and the business 
community in order to revitalize university research and speed its translation into 
innovative products and services. 

Strengthen institutions. The next three actions will streamline and improve the 
productivity of research operations within universities. 

Build talent. The final three actions will ensure that America’s pipeline of future 
talent in science, engineering, and other research areas remains creative and vital, 
leveraging the abilities of all of its citizens and attracting the best students and 
scholars from around the world. 

The ten specific actions to achieve the above goals are: 

1 . Within the broader framework of U.S. innovation and R&D strategies, the federal 
government should adopt stable and effective policies, practices, and funding for university- 
performed R&D and graduate education so that the nation will have a stream of new 
knowledge and educated people to power our future, helping us meet national goals and 
ensure prosperity and security. 

• The federal government should work to review and modify burdensome and inefficient 
policies and practices governing university research and graduate education. 

• As the economy improves over the next ten years, the federal government should invest 
in basic research and graduate education sufficient to produce the new knowledge and 
educated citizens the Nation needs to reach its goals. 

• In the President’s annual budget request, 0MB and OSTP should develop and present a 
federal science and technology budget that addresses priorities for sustaining a world- 
class U.S. science and technology enterprise. ’’ 

2. Provide greater autonomy for public research universities so that these institutions may 
leverage local and regional strengths to compete strategically and respond with agility to new 
opportunities. At the same time, restore state appropriations for higher education, including 
graduate education and research, to levels that allow public research universities to operate at 
world-class levels. 

• State governments should provide their public research universities with sufficient 
autonomy and agility to navigate an extended period with limited state support. 

• As state budgets recover from the current recession, states should work to restore and 
maintain per-student funding for higher education. 

• Federal programs designed to stimulate innovation and workforce development at the 
state level should be accompanied by incentives to stimulate and sustain state support for 
their public universities. 


National Academies Press, Research Universities and the Future of America, Summary, 2012, p.4. 
National Academies Press, feseorcft Universities and the Future of America, 2012, p.7. 

National Academies Press, Research Universities and the Future of America, 2012, p.9. 
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3. Strengthen the business role in the research partnership, facilitating the transfer of 
knowledge, ideas, and technology to society, and accelerate “time-to-innovati(Mi” in order to 
achieve our national goals. 

• The federal government should continue to fund and expand research support 
mechanisms that promote collaboration and innovation 

• The federal government should make the R&D tax credit permanent and implement new 
tax policies that incentivize business to develop partnerships with universities. 

• The relationship between business and higher education should become more peer-to- 
peer in nature. 

• Businesses and universities should work closely together to develop new graduate degree 
programs that address strategic workforce gaps for science-based employers. 

• Collaboration among national laboratories, the business community, and universities 
should be encouraged. 

• Universities should improve management of intellectual property to improve technology 
transfer. ” 

4. Increase university cost-effectiveness and productivity in order to provide a greater return on 
investment for taxpayers, philanthropists, corporations, foundations, and other research 
sponsors. 

• The Nation’s research universities should set and achieve bold goals in cost containment, 
efficiency, and productivity in business operations and academic programs. Universities 
should strive to limit the cost escalation of all ongoing activities — academic and 
auxiliary. 

• University associations should develop and make available more powerful and strategic 
tools for financial management and cost accounting. 

• Working together with key stakeholders, universities should intensify efforts to educate 
key audiences about the unique character of U.S. research universities and their 
importance to state, regional, and national goals. 

5. Create a Strategic Investment Program that funds initiatives at research universities critical to 
advancing education and research in areas of key national priority. 

• The federal government should create a new Strategic Investment Program to support 
initiatives that advance education and research at the Nation’s research universities. 

• Universities should compete for funding under these initiatives, bringing in partners that 
will support projects by providing required matching funds. 

6. The federal government and other research sponsors should strive to cover the full costs of 
research projects and other activities they procure from research universities in a consistent 
and transparent manner. 

• The federal government and other research sponsors should strive to support the full cost 
of research so that it is no longer necessary to subsidize sponsored grants by drawing on 
resources intended to support other university missions. Both sponsored research policies 


'’National Academies Press, JteseorcA Universities and the Future of America, 2012, p.ll. 
'* National Academies Press, Research Universities and the Future of America, 2012, p.l2. 
” National Academies Press, Research Universities and the Future of America, 2012, p.l3. 
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and cost-recovery negotiations should be developed and applied in a consistent fashion 
across all federal agencies and academic institutions. 


7. Reduce or eliminate regulations that increase administrative costs, impede research 
productivity, and deflect creative energy without substantially improving the research 
environment. 

• Federal policymakers and regulators (OMB, Congress, agencies) and their state 
counterparts should review the costs and benefits of federal and state regulations, 
eliminating those that are redundant, ineffective, inappropriately applied to the higher 
education sector, or that impose costs that outweigh the benefits to society. 

• The federal government should make regulations and reporting requirements more 
consistent across federal agencies. 

8. Improve the capacity of graduate programs to attract talented students by addressing issues 
such as attrition rates, time-to-degree, funding, and alignment with both student career 
opportunities and national interests. 

• Research universities should restructure doctoral education to enhance pathways for 
talented undergraduates. 

• Research universities and federal agencies should ensure that they improve education 
across the fall spectrum of research university graduate programs. 

• The federal government should significantly increase its support for graduate education 
through balanced programs of fellowships, traineeships, and research assistantships 
provided by all science agencies that depend upon individuals with advanced training. 

• Employers that hire master’s and doctorate level graduates should engage more deeply in 
research university programs by providing advice on needed curriculum and utilizing 
tools like internships and student projects. 

9. Secure for the United States the fall benefits of education for all Americans, including 
women and underrepresented minorities, in science, mathematics, engineering, and 
technology. 

• Research universities should engage in efforts to improve education for all students at all 
levels in the United States. 

• Research universities should assist efforts to improve the education and preparation of 
those who teach science, technology, engineering, and mathematics (STEM) subjects in 
grades K-12 and strive to improve undergraduate education. 

• All stakeholders (federal government states, local school districts, industry, philanthropy, 
universities) should take urgent, sustained, and intensive action to increase the 
participation and success of women and underrepresented minorities across all academic 
and professional disciplines. 

10. Ensure that the United States will continue to benefit strongly from the participation of 
international students and scholars in our research enterprise. 


“ National Academies Press, Research Universities and the Future of America, 2012, p.l5. 

National Academies Press, Research Universities and the Future of America, 2012, p.l5. 
“ National Academies Press, Research Universities and the Future of America, 2012, p.l6. 
National Academies Press, Research Universities and the Future of America, 2012, p.l8. 
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• Federal agencies should ensure that visa processing for international students and 
scholars who wish to study or conduct research in the United States is as efficient and 
effective as possible, consistent with homeland security considerations. 

• To ensure that a high proportion of non-U.S. doctoral researchers remain in the country, 
the federal government should streamline the processes for these researchers to obtain 
permanent residency or U.S. citizenship. 

• The federal government should proactively recruit international students and scholars. 


“National Academies Press, Research Universities and the Future of America, 2012, p.l9. 
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Chairman Brooks. The Subcommittee on Research and Science 
Education will come to order. 

Good morning. Welcome to today’s hearing entitled “The Role of 
Research Universities in Securing America’s Future Prosperity: 
Challenges and Expectations.” The purpose of this hearing is to ex- 
amine the challenges faced by the Nation’s research universities. 
The hearing will provide an opportunity to discuss the future out- 
look for these universities and to discuss the recently released Na- 
tional Academy Study, “Research Universities and the Future of 
America.” 

In front of you are packets containing the written testimony, bi- 
ography, and truth-in-testimony disclosures for today’s witnesses. I 
now recognize myself for five minutes for an opening statement. 

We are pleased to welcome our witnesses to discuss the chal- 
lenges faced by the Nation’s research universities, as well as the 
findings and recommendations from the June 14 report issued by 
the National Academies, “Research Universities and the Future of 
America.” I think we can all acknowledge the importance of our 
Nation’s research institutions; therefore, I look forward to working 
with my counterparts on the Subcommittee to review measures 
that Congress, the Federal Government, State governments, re- 
search universities, and industry can take to improve these vital 
resources. 

Innovation has remained a part of the fabric of this Nation since 
its founding. Particularly in today’s tough economic times, research 
universities play a vital role in America’s ability to maintain its 
competitiveness in an increasingly technologically developed world, 
and the knowledge and skills produced by our Nation’s research 
graduates provide the fuel for these endeavors. 

The Morrill Act of 1862, signed by President Lincoln, established 
a partnership between the Federal Government and the States to 
build land grant institutions that would address the challenges of 
creating a modern agricultural and industrial economy for the 20th 
century. This partnership continues with an even broader support 
of the Nation’s educational, research, and economic endeavors. 
Three of our distinguished witnesses today come from these land 
grant institutions. It is my understanding that other Vice Presi- 
dents for Research from a number of these land grant institutions 
are in the audience today, as they are all in town to celebrate the 
150th anniversary of the Morrill Act. To them, I offer a special wel- 
come and thank you for your hard work and dedication. 

According to the recently released National Academies report, re- 
quested in 2009 by now-Full Committee Chairman Ralph Hall and 
other Members of Congress to identify the top 10 actions to be 
taken in order to maintain the excellence of United States research 
and doctoral education, America’s research universities have 
emerged as a major national asset, which supports the Nation’s 
economic goals, among many other things. The challenges faced by 
these institutions, which are discussed in the report, range from 
unstable revenue streams and antiquated policies and practices to 
increasing competition from universities abroad. 

Today, we will continue to examine the future outlook for these 
universities, while taking into account the recommendations from 
the National Academies report. I look forward to a comprehensive 
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discussion with our witnesses, and I thank them for taking the 
time out of their busy schedules to help the Subcommittee with 
this important oversight role. 

The Chair now recognizes Mr. Lipinski from the great State of 
Illinois for an opening statement. 

[The prepared statement of Mr. Brooks follows:] 

Prepared Statement of Subcommittee Chairman Mo Brooks 

Good morning. We are pleased to welcome our witnesses to discuss the challenges 
faced by the Nation’s research universities as well as the findings and recommenda- 
tions from the June 14 report issued by the National Academies, Research Univer- 
sities and the Future of America. 

I think we can all acknowledge the importance of our Nation’s research institu- 
tions; therefore, I look forward to working with my counterparts on the Sub- 
committee to review measures that Congress, the Federal Government, State gov- 
ernments, research universities, and industry can take to improve these vital re- 
sources. 

Innovation has remained a part of the fabric of this Nation since its founding. 
Particularly in today’s tough economic times, research universities play a vital role 
in America’s ability to maintain its competitiveness in an increasingly techno- 
logically developed world, and the knowledge and skills produced by our Nation’s 
research graduates provide the fuel for these endeavors. 

The Morrill Act of 1862 established a partnership between the Federal Govern- 
ment and the States to build land grant institutions that would address the chal- 
lenges of creating a modern agricultural and industrial economy for the 20th cen- 
tury. This partnership continues with an even broader support of the Nation’s edu- 
cational, research, and economic endeavors. Three of our distinguished witnesses 
today come from these land grant institutions. It is my understanding that the Vice 
Presidents for Research from a number of these land grant institutions are in the 
audience today, as they are all in town to celebrate the 150th anniversary of the 
Morrill Act. To them, I offer a special welcome and thank you for your hard work 
and dedication. 

According to the recently released National Academies report, requested in 2009 
by now-Full Committee Chairman Ralph Hall and other Members of Congress to 
identify the top 10 actions to be taken in order to maintain the excellence of U.S. 
research and doctoral education, America’s research universities have emerged as 
a major national asset, which support the Nation’s economic goals, among other 
things. The challenges faced by these institutions, which are discusssed in the re- 
port, range from unstable revenue streams and antiquated policies and practices to 
increasing competition from universities abroad. 

Today, we will continue to examine the future outlook for these universities, while 
taking into account the recommendations from the National Academies report. I 
look forward to a comprehensive discussion with our witnesses, and I thank them 
for taking the time out of their busy schedules to help this Subcommittee with this 
important oversight role. 

Mr. Lipinski. Thank you. Chairman Brooks, and I thank you for 
holding this hearing and thank the witnesses for being with us 
today. And I think this is probably the biggest audience that we 
have had here for a hearing, so that is good to see. 

I fully agree with Chairman Brooks’ comments about the impor- 
tance of the Morrill Act. Its passage 150 years ago was undoubt- 
edly an important milestone in our country’s history. 

Research universities are extremely vital to our Nation’s — a vital 
part of our Nation’s R&D infrastructure and are thus critically im- 
portant to America’s future economic success. And that means 
American jobs, so it is especially important today when everyone 
is asking us where are the jobs going to come from? They are going 
to come from innovation. Innovation, really, to a pretty significant 
extent — and I think we could do more with that — comes from our 
research universities. 
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I understand all this from personal experience as a student and 
Assistant Professor at some of our Nation’s finest research univer- 
sities. I never pass up an opportunity to name them — North- 
western, Stanford, Duke, University of Tennessee, and Notre 
Dame. I appreciate the opportunity to explore in depth the chal- 
lenges all of our research institutions currently face and discuss 
possible steps that both the government and universities can take 
to help address these challenges. 

Research universities’ contributions to the health, security, and 
prosperity of the American people cannot be overstated. Advances 
in the fields of medicine, biotechnology, the development of critical 
new military technologies, and countless economically important 
companies and products can be traced back to research conducted 
in university labs. 

In addition to contributing immeasurably to our economic pros- 
perity and well-being, research universities also train the next gen- 
eration of scientists, engineers, and innovators. For anyone who is 
interested in the role that the Federal Government played in start- 
ing up Silicon Valley by funding research at Stanford University, 
you should read online at SteveBlank.com; he has a secret history 
of Silicon Valley, which is very interesting. Now, that is military 
funding, but we are looking at all federal funding here. But a lot 
of people don’t understand the role that federal funding does play 
at our research universities. And then, as you see with the history 
of Silicon Valley, that a lot of people think that it was all private, 
but much of that was originally started from public funding. 

More broadly, university-government partnership that began 150 
years ago with the Morrill Act has been critical to making many 
of these contributions possible. The Federal Government’s support 
of academic research and patent laws to expedite the commer- 
cialization of such research has helped make many of our research 
universities the best and most productive in the world. Today, a 
number of countries are attempting to emulate our system, and 
they are increasingly competing with us to attract the world’s top 
talent. 

Unfortunately, I say this is a time when research universities 
face acute challenges that threaten their ability to continue to pro- 
vide a world-class education and help ensure the United States re- 
mains a global leader in innovation. The financial stress and re- 
sulting budget deficits our country has faced in recent years have 
forced the Federal Government to back away from bipartisan com- 
mitments to significantly increase support for basic research at 
universities. At the same time, public universities have received 
less financial support from state governments, putting increased 
pressure on funding sources like tuition to make up the difference. 

Despite the fiscal challenges we face, we in government cannot 
afford to jeopardize our Nation’s future prosperity by not providing 
sustained and predictable support for scientific research and afford- 
able education. At the same time, I believe that research univer- 
sities need to adjust to this new fiscal environment by finding new 
and innovative ways to operate. I also believe that it remains well 
within the ability of our universities to continue to deliver a top- 
notch education, allow creativity and innovation to thrive, and at- 
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tract some of the best researchers and students from around the 
country and the world. 

In closing, there are a couple of issues in particular that are 
raised in the NRC report that I look forward to discussing today. 
First, I am very interested in hearing about efforts to accelerate 
the pace at which discoveries make their way from lab to the mar- 
ket, and we welcome your thoughts on how the Federal Govern- 
ment can help you in these efforts. 

Also, I would like to hear about any initiatives at your univer- 
sities aimed at addressing the high attrition rate of students in 
STEM subject areas and the need for greater diversity. Related to 
that, I would like to learn more about how you are working with 
industry to make sure you are graduating students with the skills 
that they need in the workforce. 

Thank you again. Chairman Brooks, for holding this important 
hearing, and I look forward to a productive exchange with our wit- 
nesses. With that I will yield back. 

[The prepared statement of Mr. Lipinski follows:] 

Prepared Statement of Subcommittee Ranking Member Daniel Lipinski 

Thank you, Chairman Brooks, for holding this hearing, and thank you to the wit- 
nesses for taking the time to be here today. I fully agree with Chairman Brooks’ 
comments about the importance of the Morrill Act. Its passage 150 years ago was 
undoubtedly an important milestone in our country’s history. 

Research universities are an extremely vital part of our Nation’s R&D infrastruc- 
ture and are thus critically important to America’s future economic success — that 
means American jobs. I understand this from personal experience as a student and 
as an assistant professor at some of our Nation’s finest research universities, North- 
western, Duke, Stanford, Notre Dame, and the University of Tennessee. I appreciate 
the opportunity to explore in depth the challenges all of our research institutions 
currently face and discuss possible steps that both the government and universities 
can take to help address these challenges. 

Research universities’ contributions to the health, security, and prosperity of the 
American people cannot be overstated. Advances in the fields of medicine and bio- 
technology, the development of critical new military technologies, and countless eco- 
nomically important companies and products can be traced back to research con- 
ducted in university labs. In addition to contributing immeasureably to our eco- 
nomic prosperity and well-being, research universities also train the next generation 
of scientists, engineers, and innovators. For anyone interested in the role the Fed- 
eral Government played in starting up Silicon Valley by funding research at Stan- 
ford University, you should read online The Secret History of Silicon Valley by Steve 
Blank. 

More broadly, the university-government partnership that began 150 years ago 
with the Morrill Act has been critical to making many of these contributions pos- 
sible. The Federal Government’s support of academic research and patent laws that 
expedite the commercialization of such research have helped make many of our re- 
search universities the best and most productive in the world. Today a number of 
countries are attempting to emulate our system, and they are increasingly com- 
peting with us to attract the world’s top talent. 

Unfortunately, I say this at a time when research universities face acute chal- 
lenges that threaten their abililty to continue to provide a world-class education and 
help ensure the United States remains the global leader in innovation. The financial 
stress and resulting budget deficits our country has faced in recent years have 
forced the Federal Government to back away from bipartisan commitments to sig- 
nificantly increase support for basic research at universities. At the same time, pub- 
lic universities have received less financial support from State governments, putting 
increased pressure on funding sources like tuition to make up the difference. 

Despite the financial challenges we face, we in government cannot afford to jeop- 
ardize our Nation’s future prosperity by not providing sustained and predictable 
support for scientific research and affordable education. At the same time, I believe 
that research universities need to adjust to this new fiscal environment by finding 
new and innovative ways to operate. I also believe that it remains well within the 
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ability of our universities to continue to deliver a top-notch education, allow cre- 
ativity and innovation to thrive, and attract some of the best researchers and stu- 
dents from around the country and the world. 

In closing, there are a couple of issues in particular that are raised in the NRC 
report that I look forward to discussing today. First, I am very interested in hearing 
about efforts to accelerate the pace at which discoveries make their way from the 
lab to the market, and would welcome your thoughts on how the Federal Govern- 
ment can help you in these efforts. Also, I would like to hear about any initiatives 
at your universities aimed at addressing the high attrition rate of students in STEM 
subject areas and the need for greater diversity. Related to that. I’d like to learn 
more about how you are working with industry to make sure you are graduating 
students with the skills they need to succeed in the workforce. 

Thank you again, Chairman Brooks, for holding this important hearing, and I 
look forward to a productive exchange with our witnesses. With that, I 3deld back. 

Chairman Brooks. Thank you, Mr. Lipinski. 

If there are Members who wish to submit additional opening 
statements, your statements will be added to the record at this 
point. 

At this time, I would like to introduce our witness panel for to- 
day’s hearing. Our first witness is Mr. Charles O. Holliday, Jr., 
Chair of the Committee on Research Universities for the National 
Research Council of the National Academies. Mr. Holliday cur- 
rently serves as the Chairman of the Board for the Bank of Amer- 
ica Corporation. From 1998 to 2008, he served as the Chairman of 
the Board and Chief Executive Officer for DuPont. 

Our second witness, I have a particular fondness in this area, al- 
though I am an Alabama grad as is my wife. My sons and my 
money went to Auburn University. They got good engineering de- 
grees I will add. But our next witness is Dr. John Mason, Jr., Asso- 
ciate Provost and Vice President for Research for Auburn Univer- 
sity. He is responsible for the university’s research program devel- 
opment, sponsored programs, and technology transfer and commu- 
nications initiatives. Prior to joining Auburn University, Dr. Mason 
was the Associate Dean for Graduate Studies, Research, and Out- 
reach in the College of Engineering at Penn State University. 

Our third witness, I want to welcome him to the Southeastern 
Conference, but without further ado, I am going to yield to Chair- 
man Hall to introduce him more fully. Chairman Hall is Chairman 
of the Science, Space, and Technology Committee and from the 
great State of Texas. 

Chairman Hall. Thank you, Mr. Chairman, and honored to get 
to introduce Dr. Seemann and to welcome you. Doctor, to — as Vice 
President for Research at Texas A&M University and Chief Re- 
search Officer for the Texas A&M University System. I am pleased 
to introduce you and I am trying to do it exactly as John Sharp 
instructed me to and with his help with getting my wayward 
daughter into Texas A&M. She is waiting for it to start. She may 
be in the crowd somewhere here. I hope you will see her through. 
Doctor, and be considerate with her and patient. All she wants is 
a degree. 

Off the record a little, we have Texas A&M at Commerce and 
Texas A&M at Texarkana in my district, and great schools. Texas 
A&M at Commerce was at one time East Texas State Teachers Col- 
lege. I changed it when I was the Texas Senate to Texas State Col- 
lege. At that time my wife graduated from there and I had — I 
spoke to the student body at their graduation and got to hand her 
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her degree, almost made her reach for it two or three times, but 
I knew better than to do that. But as — and Texas A&M at Tex- 
arkana is doing wonders, but my wife didn’t seek the diploma of 
Texas A&M diploma. She kept her Texas — the East Texas State 
University and that way that prohibited me from beginning to 
sleep with an Aggie. I was both proud and apprehensive for that. 

But as Vice President, Dr. Seemann worked with faculty, staff, 
and administrative to expand and enhance the university’s $700 
billion plus research enterprise, which is quite a task. Prior to that, 
he — to coming to A&M — he served as Dean of the College of the 
Environment and Life Sciences at the University of Rhode Island. 
Dr. Seemann, we thank you for being here and joining us today as 
we thank each one of you. Thank you. 

I yield back. 

Chairman Brooks. Thank you, Mr. Chairman. 

And Dr. Mason, I would be remiss if I didn’t add not only did 
my money go to Auburn and my sons get degrees but they have 
jobs. That is very important to a dad. 

Our fourth witness is Dr. Leslie P. Tolbert, Senior Vice President 
for Research at the University of Arizona. As Vice President, she 
supports the creative activities of a 611 million research enterprise, 
promotes the application of new discoveries and innovations, and 
oversees the graduate programs of the university. Dr. Tolbert 
served on the faculty of the Georgetown University School of Medi- 
cine before joining the University of Arizona. 

On a side note, my — one of my daughters is a teacher in South 
Carolina. We have a 1,100 square foot, two-bedroom condo in 
Washington, D.C., my wife and 1. My daughter brought six people 
from South Carolina with her, teachers, and I can give you the 
play-by-play of Arizona’s win over those Gamecocks on Monday 
night and I wasn’t watching the game. But they were really talking 
to that TV. Congratulations on your national title in baseball. 

Our final witness is Dr. James Siedow, Vice Provost for Research 
at Duke University. I love this panel. I am a graduate of Duke Uni- 
versity, and that is where I met my wife most importantly. So 
thank you, Duke University. Dr. Siedow became a full Professor of 
Botany in 1987 and a Professor of Biology in 2000 and has been 
Vice Provost for Research since 2001. A recipient of the Trinity Col- 
lege Distinguished Teaching Award, Dr. Siedow’s research is rep- 
resented by more than 120 publications. And am I pronouncing 
that correctly? Is it Siedow or Siedow? 

Mr. Siedow. Siedow. 

Chairman Brooks. Siedow, okay. Thank you. I just wanted to 
make sure. Thank you. Dr. Siedow. 

As our witnesses should know, spoken testimony is limited to 
five minutes each after which the Members of the Committee will 
have five minutes to ask questions. 

I now recognize our first witness, Mr. Charles Holliday. Mr. 
Holliday, you are recognized for five minutes. Thank you. 
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STATEMENT OF MR. CHARLES O. HOLLIDAY, JR., 

CHAIR, COMMITTEE ON RESEARCH UNIVERSITIES, 
NATIONAL ACADEMIES 

Mr. Holliday. Chairman Brooks, thank you very much. It is an 
honor to be here today representing the National Academies and 
my 22 colleagues on the Committee. A point of reference is the Na- 
tional Academy went out to seek this Committee; they only had to 
call 23 people. So it gives you a feel for how important it was to 
these very busy cross-section of business leaders and academic 
leaders to be a part of this work. 

As you have pointed out our report, if you look at our entire title, 
it is actually 17 words. And I know people will want to shorten our 
title so we have a suggestion. We would like to call it the Pros- 
perity Report. And if you would like a long title, you can call it the 
Prosperity and Security Report, because what I would like to 
present to you today it is because of our Nation’s research univer- 
sities that we enjoy such prosperity and security today and we 
hopefully laid out a plan to continue that. And I believe my col- 
leagues on this panel here today will reinforce that. 

Let me briefly talk about the findings we had and then some of 
our recommendations, particularly those that we think are action- 
able right away. The good news is we have a commanding lead in 
research universities in the world. Thirty-five to forty of the top 50 
are in America and that is extremely strong. And as I mentioned 
earlier, that is contributing greatly to our prosperity. But I must 
report to you we also found that our public universities are on thin 
ice. The cuts in funding — 25 percent on average since 2002 to 2010, 
some as high as 50 percent — are straining them significantly. And 
we believe we are in jeopardy of losing that strength. And so many 
of our recommendations speak directly to the importance of them 
and what we must do. 

Keep it in perspective that 60 percent of the federally funded re- 
search comes from those public universities and 70 percent of our 
Ph.D.s. So they are absolutely critical to the system. 

The key products — and you have mentioned this in your opening 
comments — are the talent, the people that come out, and the dis- 
coveries and so we must be focused on both of those because that 
is critical to our success. 

I would like to comment some about the role of business. I served 
for 37 years with the DuPont Company. For 11 years I was fortu- 
nate enough to serve as the Chairman and Chief Executive Officer. 
Our company was started by a university-trained French immi- 
grant who came here 210 years ago and the reason DuPont is still 
a leading company today is because of our focus on research and 
because of our tight link with research universities. 

I would like to tell you just a very brief story from my experience 
there. I was having a dinner with a researcher who was receiving 
his 100th patent that year, and we were having a discussion about 
what our direction should be around raw discovery research or fo- 
cused research. I was insisting on more focused because we had to 
deliver to our owners. And when we asked me, well, then, where 
will we get this broad research? I said we will get it from our re- 
search universities. He agreed but he said, what if they are not 
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there? And my response was, they must be. And I can tell you from 
our two years of working on this Committee, the answer is they 
must be. It is so critical to our prosperity and security and we 
think a key role is to — how to make that happen. 

If I could just comment briefly on some things we can do that 
don’t necessarily take money — obviously, our report requires some 
money — ^but we think there are things we can do today. And you 
look at the bureaucracy that has built up over time, the regulations 
that we put on my colleagues here on this panel, we believe there 
are things we could do to streamline that, still get the right con- 
trols to make sure the taxpayers’ money is being spent carefully, 
but we believe we could reduce that with time. We had the same 
message for the States because they have put too much on it to 
make a difference. 

Second, we believe the business role is very important. Indeed, 
business does take the talented students and we license the great 
discovery research. The university is like that. They want us to 
give jobs to their students; they want us to use their research. But 
what we found from our work is too much of a buyer-seller rela- 
tionship. We want businesses very actively involved so they are lis- 
tening to the universities and guiding universities about what 
skills do students need to create jobs? What discoveries can they 
actually commercialize and create jobs? We think that is very im- 
portant. We believe if you do that, you should take a hard look at 
the R&D tax credit. We think it should be made permanent but 
make it permanent in a very smart way. Reward companies that 
will have a 10-year relationship with the university, my colleagues 
here on this panel so that they can plan and we can plan. I think 
that would start a different system and I believe you can look at 
other countries in the world it is key. We believe funding cyber in- 
frastructure is critical. We believe that will do a lot to improve the 
productivity at universities, which is a big thing that we can deal 
with. 

If I could focus on just one last example, 55 percent of the Ph.D. 
engineering students in this country have temporary visas and we 
must find a way to keep them in this country. We must also work 
on STEM so more of those are native-born Americans. But as you 
think about keeping this country, I would like to leave you with 
one thought. You have one Ph.D. researcher. From my experience 
at DuPont, he likely will have one or two assistants that does the 
more routine tests. In today’s information technology world, he will 
almost have a full-time information technologist helping sort the 
data. And then there are maintenance facilities on the equipment. 
You can easily then create five jobs for every Ph.D. And this is in 
the discovery stage. Once you get to the commercialization stage, 
obviously, it is many fold that. So these positions are not just great 
for discovery; they are really great for massive jobs. 

We present to you the Prosperity Report. Thank you, sir. 

[The prepared statement of Mr. Holliday follows:] 



21 


RESEARCH UNIVERSITIES AND THE FUTURE OF AMERICA 


Statement of 
Charles O. Holliday 

Chairman of the Board, Bank of America, 

Chairman and CEO, E.I. du Pont de Nemours and Company (DuPont) (retired) 

and 

Chair, Committee on Research Universities 
Board on Higher Education and Workforce 
Policy and Global Affairs 
National Research Council 
The National Academies 


before the 

Subcommittee on Research and Science Education 
Committee on Science, Space, and Technology 
U.S. House of Representatives 


June 27, 2012 



Introduction 


Good morning, Mr. Chairman and members of the Subcommittee on Research and 
Science Education. My name is Chad Holliday. I am the retired Chair and CEO of DuPont and 
currently serve as non-executive Chairman of the Board of Bank of America. I am testifying to 
you today in my capacity as Chair of the Committee on Research Universities of the National 
Research Council (NRC). The Research Council is the operating arm of the National Academy 
of Sciences, National Academy of Engineering, and the Institute of Medicine of the National 
Academies, chartered by Congress in 1 863 to advise the government on matters of science and 
technology. The Council’s Committee on Research Universities released its report. Research 
Universities and the Future of America: Ten Breakthrough Actions Vial to Our Nation ‘s 
Prosperity and Security, on June 14, 2012, and you have asked me to appear before you today to 
provide you an overview of its findings and recommendations. This testimony is accompanied 
by a copy of the summary of the report. 


Context 

Mr. Chairman, America in the 2 T“ century is driven by innovation - that is, advances in 
ideas, products, and processes that create new industries and jobs, contribute to our nation’s 
health and security, and allow us to achieve our national goals. Innovation in the United States, 
in turn, has been increasingly driven by educated people and the knowledge they produce. And 
our nation’s primary source of both new knowledge and graduates with advanced skills is our 
nation’s research universities. As such, this set of institutions represent a key asset — perhaps 
even our most potent national asset — ^for the 2U‘ century. 
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Today, 35 to 40 of the top 50 research universities in the world are in the United States. 
And the strength of these institutions, public and private, is the direct result of forward-looking 
federal and state policies, largely enacted by Congress and often in periods of national crisis. 
Indeed, we can begin this story almost exactly 150 years ago during the Civil War with the 
enactment of the Morrill Land-Grant College Act of 1862 that established a partnership between 
the federal government and the states to build universities that would address the challenges of 
creating a modem agricultural and industrial economy. The story continues with the 
strengthening of this partnership during and following World War 11: over the last 60 years, 
federal policies and programs have concentrated basic research in our universities and funded it 
through federal programs that have supported a unique and extremely productive combination of 
research and graduate education. 

In 2009, Representatives Bart Gordon and Ralph Hall, then Chair and Ranking Member 
of the House Science Committee, and Senators Lamar Alexander and Barbara Mikulski 
requested that the National Academies prepare, as a follow-up to the landmark Rising Above the 
Gathering Storm, a report examining more deeply the health and competitiveness of the nation's 
research universities. In their letter of request, they noted that America’s research universities 
“have been the critical assets that have laid the groundwork — ^through research and doctoral 
education — ^for the development of many of the competitive advantages that make possible the 
high American standard of living.” But they were also alarmed that while our research 
universities consistently rank among the best in the world they are nevertheless “under stress, 
even as other countries are measurably improving the quality of their research institutions.” 
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Indeed, our research universities today confront challenges and opportunities that require 
systematic response. Consequently, the Congressional request asked that the NRC assess the 
competitive position of our research universities and respond to the following question: 

What are the top ten actions that Congress, state governments, research universities, and 
others can take to maintain the excellence in research and doctoral education needed to 
help the United States compete, prosper, and achieve national goals for health, energy, 
the environment, and security in the global community of the 2I‘‘ century? 

In response, the NRC convened a committee of leaders in academia, industry, government, and 
national laboratories.' That committee has now delivered its report, Research Universities and 
the Future of America: Ten Breakthrough Actions Vital to Our Nation ’s Prosperity and Security. 

Key findings 

Research Universities and the Future of America argues that the nation must reaffirm and 
revitalize the unique partnership that has long existed among research universities, federal and 
state governments, and philanthropy, and strengthen its links with business. It is this partnership 
that is central to the global strength of our institutions and what makes them a potent asset for 
our nation. University research has addressed environmental concerns, such as damage to the 
earth’s ozone shield; produced new drugs and technology that improve health, including 
synthetic insulin, blood thinners, and magnetic resonance imaging (MRl); led to innovations that 
make our nation safer, such as imaging technology that scans containers as they enter our ports; 
and contributed countless products that have revolutionized our way of life, including lasers, 
rocket fuel, computers, and key components of the World Wide Web. And talented graduates of 


' See committee roster at end of testimony. 
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these institutions have created and populated many new businesses that have employed millions 
of Americans. 

Despite their success, our nation’s research universities are now confronting challenges 
and opportunities that a reasoned set of policies must address in order to produce the greatest 
return to our society, our security, and our economy. Research Universities identified the 
following as especially important: 

• Federal funding for university research has been unstable and, in real terms, declining at a 
time when other countries have increased funding for research and development (R&D). 

• State funding for higher education, already eroding in real terms for more than two 
decades, has been cut further during the recent recession. 

• Business and industry have largely dismantled the large corporate research laboratories 
that drove American industrial leadership in the 20th century (for example, Bell Labs), 
but have not yet fully partnered with research universities to fill the gap. 

• Research universities must improve management, productivity, and cost efficiency in 
both administration and academics. 

• Young faculty have insufficient opportunities to launch academic careers and research 
programs. 

• There has been an underinvestment in campus infrastructure, particularly in 
cyberinffastructure, that could lead to long-term increases in productivity, cost- 
effectiveness, and innovation in research, education, and administration. 

• Research sponsors often do not pay the full cost of research they procure, which means 
that universities have to cross-subsidize sponsored research from other sources, such as 
tuition or clinical revenues. 
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• A burdensome accumulation of federal and state regulatory and reporting requirements 
increases costs and sometimes challenges academic freedom and integrity. 

• Doctoral and postdoctoral preparation could be enhanced by shortening time-to-degree, 
raising completion rates, and enhancing programs’ effectiveness in providing training for 
highly-productive careers. 

• Demographic change in the U.S. population necessitates strategies for increasing the 
educational success of female and underrepresented minority students. 

• Institutions abroad are increasingly competing for international students, researchers, and 
scholars, as other nations increase their investment in their own institutions. 

Research Universities argues that we must address these issues in order to assure that our 
institutions continue to contribute the new knowledge and talented people our society requires. 

Recommendations 

The report provides ten strategic recommendations requiring strong actions from the 
federal government, state governments, universities, and business that are designed to 
accomplish three broad goals: (i) strengthen the partnership among universities, federal and state 
governments, philanthropy, and business in order to revitalize university research and speed its 
translation into innovative products and services; (ii) improve the productivity of administrative 
operations, research, and education within universities; and (iii) ensure that America’s pipeline 
of future talent in science, engineering, and other research areas remains creative and vital, 
leveraging the abilities of all of its citizens and attracting the best students and scholars from 
around the world. 
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The report provides actions to be taken by recommendation. Here I wish to review, 
instead, the actions to be taken by actor. 

Universities 

We call on universities in our report to play a strong role in shaping the future for 
themselves, for those they serve, and for the nation. 

First and foremost, the nation’s research universities should set and achieve bold goals in 
cost-containment, efficiency, and productivity in business operations and academic programs, 
striving to limit the cost escalation of all ongoing activities — academic and auxiliary — to the 
inflation rate or less. In addition to implementing efficient business practices, universities should 
(1) review existing academic programs from the perspectives of centrality, quality, and cost- 
effectiveness, (2) encourage greater collaboration among research investigators and among 
research institutions, particularly in acquiring and using expensive research equipment and 
facilities, (3) adopt modem instructional methods such as cyberleaming, and (4) improve 
management of intellectual property to improve technology transfer. 

By increasing cost-effectiveness and productivity, institutions will realize significant 
cost-savings in operations that may be used to improve their performance, allowing them to shift 
resources strategically and/or reduce growth in their need for resources such as tuition. Many 
institutions have already demonstrated that significant cost efficiencies are attainable. University 
associations should develop and make available more powerful and strategic tools for financial 
management and cost accounting that enable universities to determine the most effective ways to 
contain costs and increase productivity and efficiency. As part of this effort, they should develop 
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metrics that allow universities to communicate their level of cost-effectiveness to the general 
public. 

In fulfilling their educational mission, research universities should engage in efforts to 
improve education for all students at all levels in the United States by reaching out to K-12 
school districts and by taking steps to improve access and completion in their own institutions. 
Similarly, research universities should assist efforts to improve the education and preparation of 
those who teach STEM subjects in grades K-12. Universities should also strive to improve 
undergraduate education, including persistence and completion rates in STEM, and take urgent, 
sustained, and intensive action to increase the participation and success of women and 
underrepresented minorities. Research universities should also restructure doctoral education to 
enhance pathways for talented undergraduates, improve completion rates, shorten time-to- 
degree, and strengthen the preparation of graduates for careers both in and beyond the academy. 

State Governments 

For states to compete for the prosperity and welfare of their citizens in a knowledge- 
driven global economy, the advanced education, research, and innovation programs provided by 
their research universities are absolutely essential. And the importance of these universities 
extends far beyond state borders; these institutions play a critical role in the prosperity, public 
health, and security of their regions and the entire nation. However, an alarming erosion in state 
support for higher education over the past decade has put the quality and capacity of public 
research universities at great risk. State cuts in appropriations to public research universities 
over the years 2002 to 2010 are estimated to average 25 percent - and range as high as 50 
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percent for some universities - resulting in the need for institutions to increase tuition or to 
reduce either activities or quality. 

Going forward, state governments should move rapidly to provide their public research 
universities with sufficient autonomy and agility to navigate an extended period with limited 
state support. As budgets recover from the current recession, though, states should strive to 
restore and maintain per-student funding for higher education, including public research 
universities, to the mean level for the 1 5-year period 1 987-2002, as adjusted for inflation. 

Federal programs designed to stimulate innovation and workforce development at the state level, 
including those recommended in this report, should be accompanied by strong incentives to 
stimulate and sustain state support for their public universities, which are both state and national 
assets. 

Federal Action 

The study committee was acutely aware of- and robustly discussed — the current federal 
fiscal environment and, consequently, recommends both actions with little or no cost that could 
be taken in the short term and increased investments that should be made over time as the 
economy improves. 

Federal Policies on Costs and Regulation 

There are important actions that could be taken - in fact should be taken - in a 
constrained budget environment. First, the federal government and other research sponsors 
should support the full cost, direct and indirect, of research and other activities they procure from 
universities so that it is no longer necessary to subsidize these sponsored grants by drawing on 
resources intended to support other important university missions, such as undergraduate 
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education and clinical care. Both sponsored research policies and cost-recovery negotiations 
should be developed and applied in a consistent fashion across all federal agencies and academic 
institutions, public and private. 

Second, federal policymakers and regulators (0MB, Congress, Agencies) and their state 
counterparts should review the costs and benefits of federal and state regulations, eliminating 
those that are redundant, ineffective, inappropriately applied to the higher education sector, or 
impose costs that outweigh the benefits to society. The federal government should also make 
regulations and reporting requirements more consistent across federal agencies so that 
universities can maintain one system for all federal requirements rather than several, thereby 
reducing costs. Reducing or eliminating regulations can reduce administrative costs, enhance 
productivity, and increase the agility of institutions. With greater resources and freedom, 
universities will be better positioned to respond to the needs of their constituents in an 
increasingly competitive environment. 

Federal Investments 

Over the next decade, as the economy improves, the federal government should Invest in 
basic research, graduate education, infrastructure and technology transfer in order to produce the 
new knowledge and educated citizens the nation needs and to ensure that these are fully and 
productively deployed in our economy and society. 

Congress and the administration should provide full funding of the amount authorized by 
the America COMPETES Act, doubling the level of basic research conducted by the National 
Science Foundation, National Institute of Standards and Technology, and the Department of 
Energy’s Office of Science, By completing funding increases that Congress has already 
authorized, the nation would ensure robust support for critical basic research programs. 


9 



31 


achieving a balanced research portfolio capable of driving the innovation necessary for economic 
prosperity. Together with cost-efficient regulation, this stable funding will enable universities to 
make comparable investments in research facilities and graduate programs. And because 
research and education are intertwined in universities, this funding will also ensure that we 
continue to produce the scientists, engineers, and other knowledge professionals the nation 
needs. 

The federal government should, within the context of also making the R&D tax credit 
permanent, implement new tax policies that incentivize business to develop partnerships with 
universities (and others as warranted) for research that results in new economic activities located 
in the United States. 

The federal government should significantly increase its support for graduate education 
through balanced programs of fellowships, traineeships, and research assistantships provided by 
all science agencies that depend upon individuals with advanced training. This rebalancing of 
support is designed to facilitate better alignment of doctoral education with national needs and 
with the careers of graduates. Furthermore, all stakeholders — the federal government, states, 
local school districts, industry, philanthropy, and universities — should take urgent, sustained, 
and intensive action to increase the participation and success of women and underrepresented 
minorities across all academic and professional disciplines, especially in science, mathematics, 
and engineering. 

The federal government should create a new Strategic Investment Program to support two 
10-year initiatives: (1) an endowed faculty chairs program to facilitate the careers of young 
investigators during a time of serious financial stress and limited faculty retirements, and (2) a 
research inftastructure program initially focused on rapidly evolving cyberinffastructure that will 
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increase productivity and collaboration in research and may also do so in administration and 
education. Federal investments in these initiatives would be intended for both public and private 
research universities, and they would require institutions to obtain matching funds from states, 
philanthropy, business, or other sources. Also of critical importance is the endowment of chairs, 
particularly for promising young faculty. 

Federal agencies should ensure that visa processing for international students and 
scholars who wish to study or conduct research in the United States is as efficient and effective 
as possible consistent with homeland security considerations. In order to ensure that a high 
proportion of non-U. S. doctoral researchers remain in the country, the federal government should 
also streamline the processes for these researchers to obtain permanent residency or U.S. 
citizenship. The United States should consider taking the strong step of granting residency (a 
green card) to each non-U.S. citizen who earns a doctorate in an area of national need from an 
accredited research university. 


Business Action 

The role of business in the university-govemment-industry partnership is critically 
important and must be enhanced. As noted above, industry has largely dismantled the large 
corporate research laboratories that drove American industrial leadership in the 20th century 
(e.g.. Belt Labs), but have not yet fully partnered with research universities to fill the gap. Nor 
have they adequately partnered with university programs to help produce the advanced graduates 
that industry needs. 

Tax incentives and research support mechanisms can promote collaboration between 
business and universities that will lead to the creation and efficient use of knowledge to achieve 
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national goals — ^particularly the development of new products and US-located economic activity 
and jobs. In order for this to be successful, the relationship between business and higher 
education should become more peer-to-peer in nature, stressing collaboration in areas of joint 
interest rather than remaining in a traditional customer-supplier relationship, in which business 
procures graduates and intellectual property from universities. 

Businesses and universities should work closely together to develop new graduate degree 
programs that address strategic workforce gaps for science-based employers. Employers - 
businesses, government agencies, and non-profits — that hire master’s and doctorate level 
graduates should more deeply engage programs in research universities by providing internships, 
student projects, advice on curriculum design, and real-time information on employment 
opportunities. 


Committee Process 

The committee agreed to the above findings and recommendations following a rigorous 
process of information gathering and deliberation. As outlined in an appendix to the report, the 
committee solicited input for its study from a broad range of stakeholders during the course of 
several meetings. In parallel with our information gathering process, the committee deliberated 
its findings and conclusions by first considering the current strengths and weaknesses of our 
research universities and the opportunities and threats they face today and are likely to face over 
the next decade. This deliberation allowed the committee to brainstorm and discuss key issues 
over a period of time, including several committee meetings, and ultimately formulate the set of 
ten issues they agreed to address in the report. 
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The study committee reached consensus on the top ten report recommendations through 
thorough discussion that addressed strengths and opportunities, weaknesses and threats, but also 
difficult contextual issues that would affect actions and potential outcomes. These contextual 
issues included the current federal fiscal environment; pressures on state budgets over time; the 
intricacies of university finances, including cross-subsidies; increases in tuition, typically driven 
by pressures on other revenue streams; the kinds of productivity gains that universities can 
achieve, and under what scenarios; the appropriate roles of universities, government, and 
business in the development of technology and its transfer into the marketplace, and the 
importance of differences by industry; and the need for more effective communication of these 
complicated issues to the public. We were strongly motivated to present a mix of actions that 
were low-cost or no-cost as well as actions that required investments and we have done so. We 
believe we have presented a fair and balanced - as well as critically important - set of 
recommendations that require strong action from all key stakeholders in the university- 
govemment-industry partnership. 

Your written questions asked if there were issues that were particularly challenging for 
consensus building. There was a concern at the outset that one such issue might be differences 
between public and private research institutions over steps to be taken to develop a way forward 
from the current economic and fiscal climate. No such difference materialized and, indeed, I can 
report that the entire committee was strongly unanimous in their recommendations regarding the 
importance of ensuring the strength of our nation’s public institutions that are critical not only to 
their states and regions, but also to the nation. Another, related issue that might have also raised 
differences of opinion was the rhetorical question about the “right number” of research 
universities in the United States. The committee did not believe any group of people could 
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determine a priori what the “right number” of such institutions might be and that it would be 
damaging to try to do so. Instead, it is important to articulate a set of principles that would 
naturally lead to an appropriate, but fluid number: these include the importance of merit review, 
competition, and striving for excellence in faculty and students; they also include taking the 
opportunity to build capacity or incentivize regional partnerships when it makes sense for the 
benefit of the nation. The committee also believes that the ecosystem of research universities 
should be diverse. It will include large and comprehensive institutions that can aspire to 
excellence across the range of fields and others that, because of limited resources or a particular 
comparative advantage, should pick specific areas in which they should compete. 

Lastly, I would like to note four additional items of national importance that came before 
us that we did not act on because other committees properly assembled for the task had been 
empanelled to do so. First, some members of the committee were interested in exploring the 
business model for research, particularly in the biomedical sciences. We did not take up this 
subject because the Advisory Committee to the Director of the National Institutes of Health had 
appointed a task force to examine the structure of the biomedical workforce and appeared to be 
ready to explore the issues raised before us.^ Second, a related issue focuses on the status, 
conditions, and future careers of the nation’s postdoctoral trainees. We addressed this in an 
oblique way through our recommendations on reform of doctoral education and the creation of 
an endowed chairs program, but the postdoctoral experience requires more in-depth examination. 
During the course of our work, the National Academies appointed a study committee, under the 
aegis of the Committee on Science, Engineering, and Public Policy (COSEPUP) to undertake 
just that and we await their final report. Third, the Experimental Program to Stimulate 
Competitive Research (EPSCoR) and similar programs play a fundamental role in the research 
^ This task force, by coincidence, also released its report on June 14, 2012. 
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university landscape. We might have looked more in-depth at that program. However, during 
the course of our study Congress mandated that the Academies undertake an assessment of the 
EPSCoR program and the Academies have appointed a study committee to do that, also under 
the aegis of COSEPUP. Lastly, committee members were very concerned that the full range of 
fields in the research university — across the physical sciences, life sciences, engineering, social 
sciences, and humanities — ^be preserved as critical to the core mission of education and research. 
We were pleased to note in our report that, in response to a Congressional request similar to ours, 
that the American Academy of Arts and Sciences has appointed a blue-ribbon committee that 
will soon release a report on strengthening the humanities and social sciences in higher education 
and society. As you can imagine, the committee received in its meetings a large range of issues 
and recommendations from well-informed and engaged individuals, universities, and 
associations. While we could not include all of them, the committee's records in its Public 
Access File will preserve them for possible use by similar committees in the future. 

Conclusion 

Mr. Chairman, I would like to note again, in conclusion, that during past eras of 
challenge and change, our national leaders have acted decisively to create innovative 
partnerships to enable our universities to enhance American security and prosperity. Today our 
nation faces new challenges, a time of rapid economic, social, and political transformation driven 
by an exponential growth in knowledge and innovation. A decade into the 21^ century, a 
resurgent America must stimulate its economy, address new threats, and position itself in a 
competitive world transformed by technology, global competitiveness, and geopolitical change. 
In this environment, educated people, the knowledge they produce, and the innovation and 
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entrepreneurial skills they possess, particularly in the fields of science and engineering, are keys 
to our nation’s future. So, it is essential that we reaffirm and revitalize the unique partnership 
that has long existed among the nation’s research universities, federal government, states, 
philanthropy, and business. The actions recommended in our report will require significant 
policy changes, productivity enhancement, and investments on the part of each member of the 
research partnership. Yet they also comprise a fair and balanced program that will generate 
significant returns for a stronger America. 

Mr. Chairman, thank you for this opportunity to address the Subcommittee on this set of 
issues so critical to our nation. 
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Chairman Brooks. Thank you, Mr. Holliday. 

Next, we have Dr. Mason from Auburn University. Dr. Mason, 
you now have five minutes. 

STATEMENT OF DR. JOHN M. MASON, JR., 
ASSOCIATE PROVOST AND VICE PRESIDENT 
FOR RESEARCH, AUBURN UNIVERSITY 

Mr. Mason. Thank you. Chairman Brooks, Ranking Member Li- 
pinski. Chairman Hall, and other Members of the Subcommittee. 
Thank you for the opportunity to participate in today’s panel. My 
name is John Mason. I do serve as the Vice President for Research 
at Auburn University. 

You may have heard it said that “research is to teaching as walk- 
ing is to running; you have to do the first in order to do the sec- 
ond.” If we want robust learning in this country, all the way from 
kindergarten to post-graduate level and throughout business and 
industry, it starts with the creation of new knowledge. 

To put today’s discussion in context, I offer the findings of a De- 
cember 2011 report from Battelle and the R&D Magazine. They 
find that Asia, for the first time, will this year surpass the Amer- 
icas in their share of total global research and development spend- 
ing. The long-term implications for U.S. prosperity and security are 
profound. 

Research, along with our missions of instruction and outreach, is 
part of Auburn’s balanced attempts at enhancing competitiveness 
of our future leaders and our workforce. We focus on five strategic 
areas at Auburn. They are all interdisciplinary — energy and the en- 
vironment, health science, cyber systems, transportation, and the 
STEM disciplines — those of science, technology, engineering, and 
mathematics. 

We continuously work in partnership with federal agencies, busi- 
ness and industry to accomplish issues that are of national need. 
Auburn has produced breakthrough scientific discoveries such as 
the vapor wake canine that now screens passengers and cargo for 
explosives and also very proud that we educate such leading tech- 
nology innovators such as Apple’s CEO Tim Cook. 

A priority research area right now at Auburn has been, and con- 
tinues to be, security, the security of our cyber infrastructure, food 
supply, and energy resources. In that context, we view relevant 
fundamental research as the underpinning of industry. At Auburn, 
we have been referring to this as “putting ideas to work.” Relevant 
fundamental research is that which industry can apply to innovate 
and create products and services. Our Auburn motto includes tech- 
nology transfer. We have created and are sustaining an incubator 
for startup companies, a research park where technology transfer 
businesses are flourishing, and close collaboration with not-for-prof- 
it foundations. 

Although these elements are not unique, very common among 
our universities throughout the United States, the key to all our 
success is how they work together for some goal and function, not 
as independent silos. Throughout this process, we pay particular 
attention to commercializing our inventions, one of the best ways 
of moving new knowledge and creating jobs. 



41 


Mr. Chairman, we believe that the recently released National 
Academies report has some insightful recommendations, and in the 
balance of the time, some quick response from Auburn University. 
We recognize and embrace the oversight and transparency that is 
necessary with public funds. However, on certain areas where there 
are redundant reviews and audits, it appears they are focusing on 
process rather than on results. 

Regarding written recommendation number four on university 
productivity, I can assure you we will remain diligent in seeking 
and addressing efficiencies. It is important, however, to recognize 
that once the storehouse of academic and research mindsets are 
eliminated, they are unlikely to be restored in the future. 

Recommendation number five deserves serious attention. Long- 
term partnerships and our relationship with business and industry 
will remove the uncertainty and will focus us on long-term items 
of national need. Unfortunately, short-term shifting of national pri- 
orities creates a perverse incentive to chase funding rather than 
chase the discovery that will create jobs in the United States. 

In closing, I urge the Committee to consider the potential of the 
National Defense Education Act of 1958. It was at that point in 
time when we were focusing on space. The Federal Government 
helped pay tuition for those pursuing advanced scientific and engi- 
neering degrees and it helped to focus our research on areas of na- 
tional need. While the national concern at that time was space, 
today it is the economic issues. Tuition waivers would be a very in- 
expensive way to accomplish research and economic development 
activities on national needs. 

Mr. Chairman, we are confident that relevant fundamental re- 
search enables teaching, enhances our learning, and is a job cre- 
ator. Thank you for examining these important issues, and I thank 
you for the opportunity to provide my testimony. 

[The prepared statement of Mr. Mason follows:] 



42 


Dr. John Mason, Vice President for Research 
Auburn University 

Subcommittee on Research & Science Education 
June 27, 2012 

Mr. Chairman and members of the Subcommittee, thank you for the opportunity to participate in 
today’s panel. The topic of today’s hearing is critical not only to the future of higher education 
but critical to the future well-being of the United States and quality of life of every American. 

My name is John Mason, and I have the privilege of serving as vice president for research at 
Auburn University. Mr. Chairman, Auburn is pleased to operate a research center in your district, 
and we appreciate your support and interest as we work with industry and other universities to 
advance cyber security, unmanned vehicle systems, aerospace engineering, biotech and much 
more. 

You may have heard it said that “research is to teaching what walking is to running; you have to 
do the first in order to do the second.” 

If we want robust education in this country, all the way from kindergarten to the post-graduate 
level, it starts with the creation of new knowledge. Research is the foundation on which teaching 
and the transfer of knowledge is based. 

When research is reduced, instruction and learning at all levels are diminished, especially in 
those disciplines where much of our innovation originates - those in science, technology, 
mathematics and engineering. 

As research declines, bright kids do not select these tougher academic disciplines. U.S. industry 
and government have fewer skilled employees for the advanced positions that move our 
economy. And with fewer educators involved in research, there is less transfer of knowledge 
from faculty to the next generation of workers and to industry. 

Mr. Chairman, to put today’s discussion in context, 1 offer findings of a December 201 1 report 
from Battelle and R&D Magazine. They found that Asia, for the first time, will this year surpass 
the Americas in the share of total global research and development spending. Asia will account 
for almost 37 percent of global R&D while the U.S. and other nations in the Americas will slip to 
36 percent. In another study, Asia’s R&D is rapidly expanding and shows no sign of “slowing 
down.” The long-term implications for U.S. prosperity and security are profound. 

Auburn is a land-, sea- and space-grant university with 25,000 students. We focus on five 
strategic, interdisciplinary areas in our research enterprise: energy and the environment, health 
sciences, cyber systems, transportation, and the STEM disciplines, those of science, technology, 
engineering and mathematics. 
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We work in partnership with federal agencies and American business and industry to accomplish 
objectives of national need. Auburn has produced such break-through scientific discoveries as 
the vapor wake canine that screens passengers and cargo for explosives and educated such 
leading technology innovators as Apple CEO Tim Cook. 

A priority research area for Auburn is security - the security of our cyber infrastructure, food 
supply and energy resources. In cyber. Auburn experts are innovating across the broad cyber 
spectrum, from open source intelligence to workforce development to research for defense, 
homeland security and law enforcement agencies. 

Auburn food safety scientists are leading an effort to improve education and training for food 
inspectors so they’re better prepared to detect problems in the food supply. And Auburn food 
safety engineers are developing bacteria-detecting biosensors that will significantly improve the 
security of our food system. 

In energy. Auburn provides leadership and expertise in biofuels. Researchers are developing an 
economically-viable and reliable system, from genetics to harvest, that delivers a stable supply of 
high-quality biomass feedstock to liquid fuel producers. 

Auburn Research stands ready and willing to assist in these and other vital national challenges. 
We have more information online at www.aubum.edu/research. 

In looking at the major challenges Auburn faces, similar to our peers, there are regulatory 
burdens placed on all recipients because of what appears to be the improper actions of a few. 
Increased audits, inspections and regulatory complexity rob valuable resources from the actual 
work. We recognize and embrace the value of oversight and transparency, but the balance has 
tipped much too far toward redundant reviews and audits that focus on process instead of results. 

One example is the sub-recipient monitoring requirement found in 0MB Circular Number A- 
133. States, local governments and non-profits are required to audit other federal grantees 
including universities through which federal funds flow. The same universities we’re auditing 
are also audited by other universities. And those we audit are directly receiving federal funds, 
indicating the federal government’s satisfaction with their performance and compliance. The 
multiple layers of review are financially onerous for both the federal government and research 
institutions. 

As a result of reduced federal and state funding, we have been forced to eliminate some projects 
we can no longer sustain. A notable example is Auburn’s Space Research Institute that recently 
closed as external support from NASA and industry was curtailed. 

Research, along with instruction and outreach, is part of Auburn’s institutional mission. It’s part 
of our responsibility to enhance competitiveness of future leaders and our workforce. And, as 
previously mentioned, it provides the base of knowledge for economic development. 

We view relevant fundamental research as the underpinning of industry nationwide. At Auburn, 
we call it putting ideas to work. 


2 



44 


Relevant fundamental research is that which industry can apply to innovate, create or improve 
products and services, and, ultimately, create jobs. It came to the U.S. in the 1 800s, following the 
German model of academic research and giving our country its ability to compete in the 
industrial revolution. 

One of the most important pieces of legislation to our nation’s economic foundation was the 
Morrill Act of 1862 that created land-grant colleges and universities. To this day, the Morrill Act 
continues to pay nationwide dividends as an economic development tool, in particular by solving 
problems and making agriculture and manufacturing more efficient and productive. A few years 
later, the Hatch Act energized research and experimentation in the land-grant system that was 
essential to the growth of our young nation. 

At Auburn, our model combines research with technology transfer capabilities, an incubator 
supporting start-ups, a research park where technology businesses flourish, and close 
collaboration with an affiliated non-profit foundation. Although these elements are not unique, 
the key to their success is the relational operation of how they work together toward the same 
goal, rather than functioning as independent silos. 

Results come in the form of licensing technologies to companies, formation of new businesses, 
established companies locating in our park, and development of collaborations between industry 
and Auburn faculty. New start-ups using technologies developed at Auburn include those in 
health services, public health, recycling, nano-medicine and agriculture production. 

Working closely with industry is often facilitated through our non-profit research foundation, 
and those partnerships are key to our future competitiveness. And throughout this process, we 
pay particular attention to commercializing inventions, which is one of the best methods of 
getting new knowledge into the hands of users and creating jobs. 

Attached for your information is a chart illustrating how each of the individual parts work 
together and link research to economic development. 

Mr. Chairman, we believe the report offers insightful and forward-looking recommendations, 
and we urge Congress to consider them carefully and act accordingly. 

With limited time, I offer specific comments on just a few. 

In recommendations one and seven, we believe that a comprehensive review of policies and 
regulations is perhaps the most important of this report. Streamlining the process, relieving 
unnecessary and costly administrative burdens, and coordinating research priorities among 
disparate federal agencies will invigorate research universities exponentially. 

Regarding recommendation number four on university productivity, we must certainly remain 
vigilant in seeking and addressing efficiencies. It’s however important to note that cuts to 
programs have consequences. Once academic and research programs are eliminated, they’re not 
easily restored. 
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Recommendation number five deserves serious attention. Long-term initiatives with universities 
in partnership with business and industry will help remove the uncertainty that wastes time and 
resources and hinders investigator creativity. Short-term shifting of national priorities creates a 
perverse incentive to chase the funding instead of the next discovery. 

Finally, a national discussion on international students and scholars is long overdue. 

Internationa! graduate students are often the most skilled, but regulations involved in allowing 
them to work on projects are often counter-productive to the stated national security concerns. 

In closing, I urge the Subcommittee to consider the potential of a program similar to the National 
Defense Education Act of 1958. Those fellowships were provided in the Cold War era out of fear 
the Soviet Union would control space. The federal government paid tuition for a student working 
on an advanced science degree. It helped with the debt load of students, focused research in an 
area of national need and defined career paths for young people with an interest in science. 

While the national coneem at that time was space, the concern today is economic. The tuition 
waivers are an inexpensive way to accomplish needed research on a national need. A program 
such as this one may represent another solution for Congress to consider. 

Mr. Chairman, we at Auburn are confident that relevant fundamental research enables teaching 
and learning. We’re confident that investment in relevant fundamental research is an investment 
in job creators. And we’re confident that relevant fundamental research is the basis for prosperity 
and security. 

Thanks to the Subcommittee for examining these important issues, and thank you for the 
opportunity to provide my testimony. 
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Chairman Brooks. Thank you, Dr. Mason. 

Our next witness is Dr. Seemann. Dr. Seemann, you have five 
minutes. 


STATEMENT OF DR. JEFFREY R. SEEMANN, 

VICE PRESIDENT FOR RESEARCH, 

TEXAS A&M UNIVERSITY, 

AND CHIEF RESEARCH OFFICER, 

T H E TEXAS A&M UNIVERSITY SYSTEM 

Mr. Seemann. Chairman Brooks, Ranking Member Lipinski, and 
distinguished Members of the Subcommittee on Research and 
Science Education, my name is Jeff Seemann, and I have the privi- 
lege of serving as both the Vice President for Research at Texas 
A&M University and as the Chief Research Officer for the Texas 
A&M University System. 

I want to begin by thanking you for the chance to come before 
you today to present testimony on critically important issues relat- 
ing to the challenges and opportunities facing our Nation’s research 
universities, and I want to specifically commend your leadership 
for making this hearing possible. 

I would also like to extend my thanks to a fellow Texan, Con- 
gressman Ralph Hall, Chair of the Committee on Science, Space, 
and Technology. Chairman Hall continues a long and distinguished 
tradition of Texas leadership on science education and policy going 
back to Olin “Tiger” Teague, who chaired the precursor to today’s 
Committee in the 1960s when Texas A&M made its bold move to 
join the Nation’s major research universities. And I note that the 
portrait of Tiger Teague hangs over Chairman Hall’s left shoulder. 

Today, Texas A&M stands among the Nation’s top 20 research 
universities, and its rapid rise to Tier 1 research status owes a 
great deal to the strong foundation provided by the State of Texas, 
to the institution’s land grant roots, to its heritage as a military 
institution, and to major investments from the Federal Govern- 
ment. The release of the National Research Council’s report on “Re- 
search Universities and the Future of America” offers an important 
opportunity to revisit, reevaluate, and reenergize the state of the 
university-government R&D partnership, a partnership that has 
helped make Texas A&M and our peers across America the great 
research universities that they are today. 

It is remarkable how much of the prosperity of our Nation, its 
economic success, its leadership in innovation, and its world leader- 
ship have flowed from the R&D pipeline that originates with this 
partnership, a partnership fueled by the taxpayers of our States 
and Nation and catalyzed by the ideas and discoveries of our fac- 
ulty. The productivity of our research universities and our Nation 
are inextricably linked. This is why we must recommit to and rein- 
vest in this partnership. 

I suggest that we can achieve rapid progress through the fol- 
lowing four complementary actions, all reflected in the NRC’s rec- 
ommendations. First, research universities must take bold and ag- 
gressive steps to collectively and strategically focus on solutions to 
grand research challenges and areas of key national interest by 
prioritizing investments of internal resources into these areas and 



47 


breaking down traditional academic and organizational barriers 
that may stand in the way of this goal. 

Second, federal agencies must continue, if not increase, support 
for these research priorities of shared national interest, particu- 
larly with targeted grant monies and support for young investiga- 
tors and infrastructure development. 

Third, research universities must take greater action to ensure 
that we utilize resources even more efficiently and transparently 
than we already do, aggressively eliminating unnecessary and re- 
dundant administrative activities and barriers in order to make the 
most of limited resources. 

And fourth and finally, federal agencies and regulators must, in 
turn, act to reduce or eliminate unnecessary, overly burdensome, 
redundant, and costly regulatory and reporting obligations placed 
on the research operations of research universities and faculty. I 
promise you that we can do so without sacrificing accountability or 
safety. 

By keeping our sights set on high-priority current and future na- 
tional and global problems, by investing in and focusing on solu- 
tions and impacts, and by ensuring the efficient use of resources, 
we will guarantee the continued productivity of our world-class 
R&D pipeline. Alternatively, our Nation runs the risk of ceding its 
current leadership in innovation to other countries and reaching a 
plateau in our research competitiveness. This we cannot afford. 

Texas A&M, with our long history of public service and our re- 
search enterprise that is dedicated to serving the national interest, 
looks forward to reaffirming our commitment to this partnership 
and to working diligently in collaboration with you and federal 
agencies to ensure that we can continue in the 21st century to 
serve and meet and our Nation’s needs in the same highly success- 
ful way we did in the 20th century. 

Thank you for allowing me to speak with you today. 

[The prepared statement of Dr. Seemann follows:] 



48 


The University-Government R&D Partnership in the 21st Century: 
Shared Opportunities and Responsibilities for New Investments, 
Efficiencies, and World-Chanffing Impacts 


Jeffrey R. Seemann, Ph.D. 

Vice President For Research, Texas A&M University 
Chief Research Officer, The Texas A&M University System 
written testimony for hearing on 

The Role of Research Universities in 
Securing America’s Future Prosperity: 
ChaUenges and Expectations 

Before the SUBCOMMITTEE ON RESEARCH AND SCIENCE EDUCATION 

of the Committee on Science, Space, and Technology 
of the U.S. House of Representatives 


June 27, 2012 



49 


The University-Government R&D Partnership in the 21“ Century: Shared 
Opportunities and Responsibilities for New Investments, Efficiencies, and World- 
Changing Impacts 

Chairman Brooks and distinguished members of the Subcommittee on Research 
Science and Education, I thank you for your leadership and for the chance to 
present testimony on the challenges facing the nation’s research universities. 

My name is Dr. Jeffrey R. Seemann. I am vice president for research at Texas A&M 
University and chief research officer for The Texas A&M University System. I will 
use my testimony as an opportunity to identify what I believe are some immediate 
ways that we — the academy and government, as partners in the nation’s R&D 
success — can improve and strengthen our collaboration. 

In the 21“ century, it has become increasingly evident that the once clear 
understanding of the essential connection between the country’s outstanding 
research universities and the present and future prosperity of the nation is in 
question. There was a time in recent history, however, when that was not the 
case — shortly following World War II, the nation’s leaders identified our 
institutions of higher education as t/ie rooted and ready-made growth-vehicles for 
moving the nation forward, especially in the arena of strategic research and 
development (R&D). 

As a result of the federal government’s decision to make public and private 
universities the primary state and regional hubs for major, post-war R&D 
investments, a first-in-class physical and human infrastructure was developed that 
gave us the computer, radar, MRIs, rocket fuel, and synthetic insulin, to name just 
a few world-changing innovations. Today, this infrastructure — buttressed by state 
and federal funding and by partnerships with industry and philanthropy — remains 
the most productive and well-equipped R&D network in the world, with the finest 
human talent and physical capacity for solving the grand scientific, technological, 
and societal challenges of our rime. 

The release of the Future of America: Ten Breakthrough Actions Vital to Our Nation’s 
Prosperity and Security by the National Research Council (NRC) offers a vitally 
important opportunity to re-open the university-government dialogue in a serious 
and highly engaged way, with a chance to balance the political, economic, and 
social priorities and sensitivities of our time with the historical context of how and 
why we joined in and created this partnership — and how and why it must continue. 

Echoing many of the recommendations of the report, I believe there exists no 
more important R&D opportunity and responsibility facing the nation than to 
recommit to and reinvest in our university-government partnership. It is time for 
both partners to engage in a serious dialogue, initiate thoughtful internal self- 
analysis, and commit to a shared decision-making process that can lead to bold. 


Jeffre'y R. Seemann 
Written Testimony • 6.27.12 


1 



50 


focused, and efficient investments for solving the important challenges of our 
time. We owe it to our predecessors, to our current citizens, and to our successors 
not to forsake or neglect the first-in-class R&D infrastructure that we have built 
together. Otherwise, I believe we could cede our current leadership in innovation 
to other countries and at best see a plateau in our competitiveness. 

I want to focus on four, interlinked areas where we can achieve immediate gains and 
improvements, all of which are reflected in the NRC report: 

• Research universities must take bold and aggressive actions to collectively 
and strategically focus on grand research challenges and areas of key 
national interest — ^by breaking down traditional academic and 
organizational barriers in order to solve the complex problems of our 
time and by prioritizing investments of existing internal resources and 
new external resources. 

• Federal agencies must continue, if not increase, their support for our 
shared research priorities with significant and ongoing strategic 
investments — particularly with targeted grant monies and support of 
infrastructure development (physical and human) that crosses the 
spectrum from fundamental to applied research, and recognizes the 
importance of the social sciences in solving complex problems. 

• Research universities must utilize resources efficiently and transparently, 
aggressively eliminating unnecessary and redundant administrative 
activities and obstacles in order to optimally focus limited resources on 
the pursuit of critically important research. 

• Federal agmcies and federal regulators must reduce and/ or eliminate 
unnecessary, overly burdensome, and/ or redundant regulatory and 
reporting obligations for universities and their faculty — without 
sacrificing accountability and safety — in order to maximize investments 
more directly into research priorities and allow faculty time to be 
optimally utilized. 

The outcomes of these actions will help focus and accelerate the R&D pipeline, 
heighten impacts and innovation (i.e., provide solutions to grand research 
challenges), and increase return-on-investment (ROI) for our citizens’ tax dollars. 
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The Partnership At Work at Texas A&M University — and the Extended Innovation 
Window 

As vice president for research at Texas A&M University, 1 would like first to cover 
just a few examples at my institution that demonstrate our partnership at work and 
how it has built specialized capacities for pursuing major advances in research. 

last week, the U.S. Department of Health and Human Services (HHS) and its 
Biomedical Advanced Research and Development Authority (BARDA) announced a 
$285 million contract for the establishment of a Center for Innovation in Advanced 
Development and Manufacturing at Texas A&M. This center is designed to enhance 
our nation’s emergency preparedness against emerging infectious diseases, including 
pandemic influenza and chemical, biological, radiological, and nuclear threats. 

The establishment of this center at Texas A&M provides a perfect example of how 
some of the primary components of the post-WWII university-government pact 
continue to operate as designed, paying dividends for the American people and 
building on years of human and physical research-infrastructure development: 

• From the beginning, the U.S. government designed its R&D investment 
process to fuel advancements at locations where scientific research 
would be best positioned to succeed. Whether the investment is $50,000 
or many millions of dollars, the proposal and peer-review process is 
rigorous. Texas A&M’s long history of involvement in national service 
and security — combined with our more recent commitment to research 
in the biomedical, life, and health sciences and commercial 
collaborations in biopharmaceuticals and national biosecurity — make 
us, along with our numerous industry, non-profit, and academic 
partners, an ideal candidate to lead this center. Our specialized 
infrastructure and expertise was built over a period that extends back to 
the University’s founding. 

• By directing resources into institutions focused on knowledge generation 
and student mentoring and preparation, the government’s investments do 
double-duty: supporting areas of key national interest while helping 
train tomorrow’s leaders and scientists (the problem-solvers of the 
future). Texas A&M, like many things in our state, is big, with 
approximately 50,000 students. In other words: If you want to establish a 
pipeline of influence and impact that reaches younger citizens, research 
universities — and especially large public universities like Texas A&M — 
are the best bang for your buck. In 2010, universities nationwide 
enrolled 10.4 million undergraduates and 2.9 million graduate students; 
projections for 2021 are 11.8 million and 3.5 million, respectively 
(http://nces.ed.gov). The new HHS BARDA center at Texas A&M will 
help train the next generation of scientific, engineering, medical, and 
policy professionals who will one day assume national leadership roles. 
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• Finally, the original backbone of our university-government partnership 
formed around the Joint responsibility behind our R&D pursuits: It was 
agreed that the costs of conducting research and of tending to 
infrastructure development would always be shared. Texas A&M was 
able to compete and secure the BARDA opportunity due to specialized 
capacity and infrastructure built through funding from the state of 
Texas and through focused and strategic investments on campus. The 
contract, with a duration of up to 25 years, also builds on support from 
The Texas A&M University System, Brazos County, and the state of 
Texas in grotving new jobs in the burgeoning biopharmaceuticals 
industry. Not to mention, our many industry, non-profit, and academic 
partners in the new center contribute intellectual and physical expertise 
of their own, which was built over many years. 

This award would not have been possible without the shared commitment of the 
university, the state of Texas, and the federal government — past, present, and 
future. Together, we have equipped ourselves to meet the challenge of rapid- 
response to biological threats. 

The strong foundation that made Texas A&M successful in competing for the 
BARDA contract extends back to our post-Civil War origins, when universities and 
state and federal governments engaged in our original partnership to solve real- 
world problems: The Morrill Act, approved by the U.S. Congress in July 1862, 
enabled the creation of the nation’s land-grant institutions, a deliberate and 
collective focus on areas of key national interest. The colleges and universities who 
owe their origins to the Act — Texas A&M and 76 other institutions that serve the 
nation, states, and our underrepresented populations — are rooted in practical 
application of learning and research, bringing both to the masses. The university- 
government land-grant partnership laid the groundwork for the democratization 
of public higher education. This year marks the 150'*' anniversary of that 
milestone — yet another cause for reflection and perspective-gathering on the state 
of the nation’s research universities. 

Texas A&M did not begin its own evolution into “resetirch university” status until 
the late 1960s and 1970s, relatively later than many of our peers. Since that time, 
the institution’s rise from a small, all-male military school to a comprehensive 
research university has been meteoric: Texas A&M University now stands among 
the nation’s top 20 institutions in terms of total research expenditures, as 
measured by the National Science Foundation (NSF) . Like the success mentioned 
above, that rise can be linked directly to the strong foundation provided by the 
state of Texas, our land-grant roots, and the work ethic and service tradition that is 
part of the fabric of our Aggie community. 
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How did we get here? Under the leadership of Major General Earl Rudder 
beginning in the 1960s, Texas A&M realized that new opportunities available 
through the federal government’s R&D focus could serve as a tremendous boon to 
the state and the nation. Rudder recognized that with the right resource infusions, 
Texas A&M could leverage its unique strengths to purse major basic and applied 
research challenges. 

But even a true visionary like General Rudder could not have predicted Texas 
A&M’s eventual leadership and activities in fields within engineering, agriculture, 
the sciences, architecture, liberal arts, government, business, education, 
geosciences, and veterinary medicine — ^much less imagined an announcement 
akin to last week. (The term “biotechnology” had not yet entered scientific 
parlance during his time.) By setting in motion a vision that built on our land- 
grant heritage, Texas A&M is now realizing what was once unimaginable. 

General Rudder also could not have predicted the myriad future impacts of one of 
Texas A&M’s most significant early additions to its research enterprise. With funds 
from the Atomic Energy Commission in 1964, Texas A&M built an “atom smasher” 
on campus. The establishment of the cyclotron was not without controversy and 
required a major leap of faith for the state of Texas, who complemented the U.S, 
government’s multi-million dollar investment with a supplementary multi-million 
dollar contribution of its own. Once constructed, cancer patients traveled great 
distances for treatment with the cyclotron, creating an immediate fit with the 
practical application and outreach of our land-grant mission. 

More importantly, through the investment in the cyclotron and a commitinent to 
national priorities, Texas A&M became a leading university-based center in the 
U.S. for nuclear studies: basic nuclear science and forensics, energy applications 
and sustainability, environmental impact determination, nuclear threat reduction, 
biomedical applications and social impact measurements, and nuclear policy. The 
commitments around the cyclotron were critical in paving the way for Texas A&M 
to build the largest nuclear engineering program in the U.S.; to become a center 
for pursuing and testing experimental treatments in cancer and medical 
conditions; to grow infrastructure (e.g., two nuclear reactors) integral to the 
education of future nuclear scientists and engineers; and to attract expertise and 
talents in the social sciences and public policy that would help build capacity to 
focus on human impacts of nuclear use, security, and non-proliferation. As such, 
the investment was important to the eventual build-up of expertise in political and 
social sciences at the George Bush School of Government and Public Service. 

A more recent example of our university-government partnership at work 
occurred in 2004, when Texas A&M President Robert Gates had the vision and 
commitment to invest in a facility (Texas A&M’s Interdisciplinary life Sciences 
Building (ILSB) designed to bring together researchers in the biological, 
chemical, and life sciences. It was a major investment and also not without its 
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skeptics. Built largely through funding from the state of Texas, the $100 million- 
plus facility provided Texas A&M with a much-needed resource: a space 
thoughtfully designed to bring faculty and students together in ways that 
transcend their respective disciplines and research interests, stimulating the 
collaborations necessary to solve critical scientific problems. 

Today, because of the ILSB, we are attracting top researchers in structural biology, 
neuroscience, and bioinformatics to Texas A&M and — ^vrith the help of 
institutional, state, and federal funding — outfitting their labs with the most state- 
of-the-art equipment. Scientists like Texas A&M’s Dr. James Sacchettini can now 
pursue the cutting-edge research necessary for contributing to breakthroughs in 
areas of national and global significance. Dr. Sacchettini uses crystallized proteins 
to design and deliver “structure guided drugs” to treat critical global diseases, 
including tuberculosis, a resurgent bacterium that now infects approximately one- 
third of the Earth’s population. With the research labs and facilities in the ILSB, 
combined with federal research funding from the National Institutes of Health 
and Department of Defense, researchers at Texas A&M are looking for new ways 
to more effectively combat this disease. 

In the end, the true fruits of Bob Gates’ vision, coupled with the large investment 
from the state of Texas that resulted in the construction of the ILSB, will not be 
seen until well into the future. But I can assure you that researchers like Dr. 
Sacchettini are the nation’s best hope to pursue the novel preventions, vaccines, 
and cures for the world’s most insidious diseases. 

Over a period of six decades, the nation’s research universities and our state and 
federal governments have erected a human and physical infrastructure for solving 
problems of national priority that is second to none. The current “less than ideal” 
economic climate, at both the state and federal levels, along with other short-term 
crises, have pushed both partners into concerns over research productivity and 
capacity for future innovation — concerns that we could be in danger of ceding our 
leadership to other universities in other countries. To prevent this, it is imperative 
that we not take our accomplishments for granted, nor allow our important 
partnership to erode. We should recommit to this epoch-making collaboration, 
acknowledge the shared opportunities and responsibility to face important 
research challenges, and invest limited resources effectively and efficiently to 
achieve our goals. 
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The Need for Research Universities to Take Bold Institutional Actions Around 
Grand Research ChaUenges 

To renew the university-government R&D partnership in the most meaningful 
way, I believe that the nation’s research universities must begin by taking bold and 
transparent steps — intellectually and physically — to focus their respective research 
priorities on the grand scientific, technological, and societal challenges of our 
time. Those challenges include the “national goals” oudined in the NRC report 
(pages 25-27), including advances in medicine and healthcare, energy, security, 
and improved standards of living. More importandy, each research university must 
leverage its respective assets and capacities to pursue those challenge areas that 
best fit their strengths — then aggressively adjust investments and priorities around 
their home-field advantages. 

Questions to guide the prioritization process could include: What are the most 
significant challenges that humanity will face in the foreseeable future, especially 
in the next 25-50 years? Where do my institution’s strengths lie in relation to those 
challenges? What are the areas where my institution can truly achieve worldwide 
impact for research excellence and develop top-tier educational programs for 
students? 

An aggressive university-based focus on grand research challenges would bring 
administrative and faculty leaders together to set institution-wide, research-related 
goals and establish investment priorities consistent with those goals. Each 
university could better position itself as a competitor for public and private 
research funding, for state support, and for philanthropic giving — as a united 
community dedicated to clear priorities and common principles. 

I believe the NRC report provides a necessary opportunity to engage in a serious 
dialogue on how to maintain momentum and see our partnership flourish in the 
2T‘ century. Today, complex, real-world problems of national significance must be 
tackled by teams of individuals from a variety of academic disciplines. The nation’s 
“One Health Initiative” is a perfect example of such an important effort: One 
Health is designed to focus on increased nationwide academic and industrial 
collaborations and communications in all aspects of health care for humans, 
animals, and the environment. The end goal is the advancement of health care for 
the 2T‘ century and beyond by accelerating biomedical research discoveries; 
enhancing public health efficacy and wellness; and expanding the scientific and 
engineering knowledge base. 

Texas A&M’s distinct approach to “One Health” — what we call “One Health Plus,” 
with the “plus” signifying expert infusions of research and resources focused on 
safe food and water supplies — seeks to leverage our many unique institutional 
capacities and commercial partnerships in this arena. 
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It is imperative that we not rest upon the laurels of our renown and expertise in 
this or any grand-challenge arena where we claim the aptitude and capacity to 
solve global problems (energy, biosecurity, etc.). Like all research universities, 
Texas A&M must ensure that the administration and infrastructure that formed 
around our traditional areas of excellence do not hinder future progress. 

We must therefore take active steps to ensure that our federal, state, 
philanthropic, and corporate partners receive exceptional value in return for their 
investment in our shared university-government research priorities: 

• 1) Break down barriers to innovation in scientific research. To increase 
innovation and productivity in our research programs, research 
universities must make strong commitments to realign and break down 
academic and administrative barriers. For example, faculty incentives 
and rewards could reflect an institutional focus on pursuing grand 
research challenges. Such an effort might include the reconsideration 
of promotion and tenure policies for early-career faculty in ways that 
encourage greater participation in research teams that cross disciplinary 
and administrative boundaries (e.g., departments and colleges) and 
allow a greater focus on research in areas of key national priority. 
Another example would be the consideration of industry collaborations 
in tenure proceedings, in addition to credit for faculty who secure 
patents and licenses for their innovations. 

• 2) Evaluate and reform existing structures to match 21“ century realities. 
Research universities must be aggressive in revising existing structures 
and entities on campus to match the realities of the 21®' century and 
transforming dormant or dated infrastructure to make it part of the 
problem-solving R&D pipeline of the future. For example, at Texas 
A&M we are currently in the process of implementing a new vision for 
our industry-focused Texas A&M Research Park (developed in the 
1980s) to create an environment that allows faculty to interact and 
innovate in new ways and increase connections between researchers and 
private industry. In essence, we are transforming an old park model — 
based on the anticipation of real-estate development and large industry 
involvement — into a modern, place-based innovation strategy that will 
help provide significant intellectual and economic return to Texas 
A&M, the local community, and the state of Texas. On another front, 
the University is considering a dramatic reorganization of our capacities 
in the biomedical, life, and health sciences in order to position the 
institution for even greater competitiveness in this arena. 
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• 3) Align institutional initiatives with national priorities. Universities must 

align program and infrastructure development around initiadves that 
resonate with the demands of resource providers, including private 
industry, non-profits, and public and private philanthropy. 

Collaborators and contributors (and taxpayers and companies) seek 
real impact. They want to know that their efforts will result in something 
meaningful, today and for generations to come. In higher education, 
donors specifically want to solve societal problems. Consequently, as 
Texas A&M prepares for a third comprehensive capital campaign, we 
are moving to a model that emphasizes challenge-areas where the 
University can have major impact (e.g., sustainable food and water 
supply for the world, energy independence in the U.S., policies and 
practices to strengthen democracy) . At the same time, we will leverage 
unique traditions and core institutional values in ways that link donor 
passions vrith new institutional priorities — namely in solving societal 
problems. 

The examples above represent three ways in which Texas A&M and its research- 
university peers can embark on immediate action to focus on areas of key national 
interest. Research universities must commit to instituting the internal prioritizing 
mechanisms and processes that allow us to keep up our end of the university- 
government partnership. 


The Need for Federal Agencies to Invest in Shared Research Priorities 
The price of doing groundbreaking research is not cheap, and research 
universities have been doing more with less for more than a decade. As part of our 
university-government dialogue, we should acknowledge this reality. And as 
universities like Texas A&M make hard-charging efforts to focus on grand 
research challenges, federal agencies must in turn commit to supporting our 
shared research priorities with significant and ongoing strategic investments. 

Targeted grant monies and strategic infrastructure support are critical to the 
epoch-making advances in science and technology that have become the hallmark 
of our university-government collaboration. To properly leverage our existing 
intellectual and physical capacity, research universities must tend to the front lines 
and ensure that our equipment and laboratories remain first-rate and that our 
faculty do not depart for apparently greener pastures elsewhere. 

• 1) Support of physical infrastructure matters. To push the cutting edge of 

scientific research, universities need the telescopes, microscopes, lasers, 
optical equipment, and latest in computer storage and processing 
equipment. State-of-the-art research equipment does not come cheap, 
and staying in front of new advances is an ongoing challenge. But for 
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the U.S. to remain the world’s R&D leader, we cannot neglect the need 
for capacity-building in our science-, technology-, and cyber- 
infrastructure. Earlier, I referenced Texas A&M’s cyclotron and ILSB: 
These represent shared commitments by the state and federal 
government and by the university to support substantial and cutting- 
edge facilities and capacities. They lead to important world-changing 
discoveries, help attract and bring together the top researchers, and 
provide uncommon educational opportunities for undergraduate and 
graduate students. The cyclotron demands continuous upkeep, 
funding for which was recently provided by the Department of Energy 
(DOE) and Robert A. Welch Foundation. The full potential of the ILSB 
continues to be realized through physical enhancements provided by 
the National Institutes of Health. In the end, our partnership and 
responsibility in maintaining the nation’s R&D infrastructure is a never- 
ending enterprise. 

• 2) Creating new opportunities for our best and brightest researchers is critical. To 
maximize our state-of-the-art physical resources, wc must attract and 
support the top researchers to utilize the equipment and conduct 
research in our facilities. The federal government's support of Young 
Investigator Awards is critical to that equation. In times of limited 
funding, it is crucial to maintain and expand programs that help younger 
researchers put their considerable time, talents, and energy toward 
solving our most pressing national problems. At Texas A&M, some of our 
recent earIjKareer awardees are doing important work on cybersecurity 
and on a molecular compound that dissolves the HIV virus on contact. 
These pioneering researchers deserve our continued support. 

• 3) Funding for cutting-edge frontiers is vital to push the boundaries of science. 
Targeted funding for innovative research projects can help America 
solve national and global problems. The Advanced Research Projects 
Agency- Energy (ARPA-E) recently funded projects at Texas A&M that 
have the potential to make large, game-changing impacts in energy 
research. Dr. Mladen Kezunovic’s research will provide new methods for 
controlling the power grid and associated electricity markets during 
sudden interruptions caused by the intermittent availability of 
renewable generation (wind and solar), cascading faults caused by 
extreme operating conditions and malicious attacks. Dr. Joe Zhou’s 
ARPA-E-funded research is developing new materials that could reduce 
the energy required to adsorb carbon dioxide, creating a technology 
that greatly reduces carbon emissions in everything from transportation 
devices to power plants. A Texas-based startup has already licensed this 
technology to pursue commercial applications. 
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By supporting the nation’s research univereities in solving important national 
problems, federal agencies will continue their critical contributions to our long- 
standing partnership. And when federal agencies fund research at our universities, 
they not only help solve today’s problems, they help train the next generation of 
researchers. Together, we have built the best apprentice program in the world; All 
research awards to universities deliver double bang for your buck, since a portion 
of every dollar ends up going to educate and train the undergraduate and 
graduate students who become our future researchers, business leaders, 
entrepreneurs, and teachers. 

Also, as we continue to build our nation’s scientific and technological 
competitiveness and train the next generation, it is crucial that we not overlook the 
huge pool of human and intellectual resources currently under-represented, 
especially in the Science, Technology, Engineering, and Math (STEM) fields. Young 
Investigator Awards are critical to this pipeline. Likewise, funding for programs that 
encourage the participation and success of underrepresented individuals within the 
academy, like the NSF Advance Program, help support the development of female 
and minority talent that will be necessary for the U.S. to stay competitive. 

Recently, through our long and enduring relationship with the National 
Aeronautics and Space Administration’s (NASA) Johnson Space Center, Texas 
A&M’s Dr. John Giardino, along with research partners at Oklahoma State 
University, received an award that is designed to support and advance STEM 
education, motivate new generations of students to enter STEM careers, and 
promote a culture of life-long learning and interest in STEM knowledge. With 
efforts like this, Texas A&M has seen significant increases in the numbers of 
underrepresented students and faculty over the past few years, and we feel that 
support of similar initiatives, along with our institutional commitment to diversity, 
will result in further advances on this front. 

To conclude, in order to be successful and move forward aggressively with new 
initiatives and efficiencies, research universities must know that strategic resource 
infusions from our federal agencies and partners — investments that have paved 
the way for the basic and applied scientific breakthroughs of the past — will 
continue in the future. 


Need for Efficiency and Transparency on Both Sides 

As we recommit to our university-government partnership and collectively focus 
on the grand research challenges of our time, it is absolutely critical that we 
become more efficient and effective R&D collaborators. 

I have described ways in which research universities must take aggressive steps to 
retool internal structures and priorities around areas of key national interest. 
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There are two additional ways that both partners can take immediate steps to 
improve and strengthen our partnership: 

• research universities must eliminate redundant and duplicative 
administrative structures and activities; and 

• federal agencies and regulators must reduce unnecessary and overly 
burdensome regulatory and reporting obligations. 

These shared commitments to greater financial efficiencies and the elimination of 
unnecessary activities will result in more time and resources that can be focused 
on solving important scientific, technological, and societal problems. 

It is incumbent for institutions like Texas A&M to take a hard look at these 
realities, and then take the corrective steps that can strengthen our shared focus 
on key national priorities and increase productivity. We must be aggressive in cost- 
cutting in low-priority areas, eliminate unnecessary administrative activities, and 
move toward greater consolidation to achieve economies of scale. The resources 
gained can then be re-invested into research initiatives of national significance. 

Through this process, universities will undergo some painful decisions. But they 
will be no less painful than the decisions that our elected representatives make 
when considering whether to fund the federal program to support healthcare 
today versus the scientific breakthrough that could solve national health problems 
50 to 100 years from now. 

As universities take aggressive steps to maximize and track efficiencies and optimize the 
impact of gtyvemment investments, federal agencies and federal regulators must 
simultaneously reduce unnecessary and overly burdensome regulatory and reporting 
obligations. 

As the costs of doing research have gone up and universities have had to do more 
with less, overreaching regulatory requirements have further strained already-lean 
resources. A report prepared for the U.S. Commission on the Future of Higher 
Education stated that, “there may tilready be more federal regulation of higher 
education than in most other industries.” The NRC report’s newly released 
recommendation on this matter — reducing regulations that are unnecessary and 
establishing more consistency across federal agencies — are right on target. We 
must pull together federal, state, and university experts to find the correct balance 
in all areas where regulatory and reporting requirements affect the conduct of 
research: research with human subjects and/or animals, export controls, effort 
reporting, financial reporting, conflict of interest/ research integrity, select toxins 
and agents, hazardous materials, and the list goes on. 
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An oft-cited statistic from the 2007 Federal Demonstration Partnership Faculty 
Burden Survey found that 42 percent of faculty time was devoted to administrative 
activities, not active research 

( http://sites.nationalacademies.org/PGA/fdp/index.htm ') . As others have noted, 
part of the problem is that research universities have not been seriously engaged 
in how to solve this problem. 

The NRC’s report offers a golden opportunity to face this challenge head-on, 
together. Otherwise, we run the risk of impeding progress on important research 
and slowing the R&D pipeline. 

Rest assured, research universities understand the fundamental importance of 
ensuring the safety of students, faculty, staff, and the public, as well as the need for 
accountability assurances. However, the relative costs of complying with certain 
regulations that go above and beyond what is required to ensure safety and 
security can come at too great a cost. The research is simply too important, the 
resources too scarce, and taxpayer dollars too precious. If we are serious about 
creating a successful partnership that can face and solve truly grand research 
challenges, the current regulatory burdens faced by our principal investigators 
and graduate students are unacceptable. We owe it to them to do better. 

Recommitting to our University-Government Partnership 
In conclusion, now is the time for the nation’s research universities and the 
federal government to recommit to a forward-looking partnership, building on an 
already-strong foundation and history of success. The National Research Council’s 
report has provided us with an opportunity to reaffirm our mutual respect and 
shared responsibility. As the vice president for research at a large Tier 1 research 
university, I am excited by the prospect of engaging in a serious and game- 
changing dialogue about how to improve and strengthen our research 
collaborations. The creativity and innovation spurred by our topnotch education 
system draws the best and the brightest from all over the world to our institutions 
of higher education. If universities and the government together focus on national 
grand challenges and prioritize our investments around them, I think we will be 
amazed at what we will continue to achieve. 

With the government’s strategic support of research initiatives at universities in 
the form of human and physical infrastructure, we will generate new discoveries 
and technologies that can help improve the nation’s prosperity and security. 

These investments are the fuel for the American economy and the very essence of 
American competitiveness. 
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We recognize that times are tough and resources are lean, which is why research 
universities must act aggressively in maximizing efficiencies and increasing 
transparency. At the same time, the federal government can expect a much higher 
level of achievement from its university partners by reducing and eliminating 
overly burdensome regulations and reporting requirements that can slow 
important innovations. 

By working together to capitalize on new investments and efficiencies, we will 
ensure that today’s undergraduate and graduate students will inherit the tools, 
freedom, and encouragement to face the grand research challenges of tomorrow, 
safeguarding a strong STEM workforce and furthering the nation’s global R&D 
leadership. 

Texas A&M University, with our long history of public service and a research 
enterprise that serves the national interest, looks forward to reaffirming our 
commitment to this partnership and to working diligently on areas of key national 
interest. 
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Chairman Brooks. Thank you, Dr. Seemann. 

Our next witness is Dr. Tolbert from Arizona University. Dr. 
Tolbert, you may now proceed with your five minutes. 

STATEMENT OF DR. LESLIE P. TOLBERT, 

SENIOR VICE PRESIDENT FOR RESEARCH, 

THE UNIVERSITY OF ARIZONA 

Dr. Tolbert. Chairman Brooks, Ranking Member Lipinski, 
Chairman Hall, and other distinguished Members of the Sub- 
committee, thank you for the opportunity to speak with you today 
about the importance of the research being conducted in our Na- 
tion’s research universities. My name is Leslie Tolbert. I am Senior 
Vice President for Research at the University of Arizona in Tucson, 
Arizona. 

Innovation driven by educated people drives our Nation’s econ- 
omy. The astounding research and education accomplishments in 
U.S. universities have been the backbone of our country’s economic 
competitiveness, high living standard, and national security since 
World War II. During that time, the Federal Government has 
taken the lead in supporting this innovation, providing resources to 
universities to conduct research and graduate education in the na- 
tional interest. 

In recent years, this essential research support has not kept pace 
with research opportunities or with international investment. At 
the same time. State support available to cover research costs in 
the public universities has declined precipitously. Private indust^, 
traditionally another important source of research, is focusing in- 
creasingly on applied research and development leaving to the uni- 
versities most of the fundamental research and the unexpected dis- 
coveries that provide the foundation for all future applications. 

How can the federal and state governments, the universities, and 
the private sector work together to ensure the long-term health of 
university-based research, which is the essential starting point for 
the innovation pipeline? The recently released NRC report — “Re- 
search Universities and the Future of America” or the “Prosperity 
Report” — makes some good suggestions. 

I am here today representing one of our Nation’s large public re- 
search universities on the 150th anniversary of the first Morrill 
Act, which established the public land grant universities. The Uni- 
versity of Arizona is a large, comprehensive land grant university 
of 39,000 students. With annual research spending over $610 mil- 
lion, we rank among the top 20 public research universities in the 
Nation. We consistently rank first or second in the physical 
sciences overall and are among the top four universities in space 
sciences. Among other accomplishments, we design and build the 
largest telescope mirrors in the world, and we are the only public 
university to have served as mission control for a NASA mission, 
this one to Mars. We also provide for the State and the Nation 
leadership in smart agricultural water use and genetically based 
pest control, and advanced mining technologies. Approximately 27 
percent of the University of Arizona’s operating expenses go to sup- 
port research. 
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Our total revenues are roughly 1/6 from State-appropriated 
funds, 1/4 from student tuition and fees, and the remainder from 
other sources, including externally sponsored grants and contracts, 
gifts, and investment income. Sponsored grants and contracts come 
primarily from federal agencies, including the National Institutes 
of Health, NASA, National Science Foundation. 

Support from the State of Arizona has fallen very steeply in re- 
cent years. Our university-state support has fallen from 32 percent 
to 15 percent of our budget in the past decade with a reduction of 
almost 180 million in just the past five years. We are over $200 
million behind in building renewal funds. With that reduction, our 
faculty number has dropped by 60 and older — in the last year — and 
older research buildings are being taken offline because of inad- 
equate maintenance even as our student population continues mod- 
est growth. 

As State support declines and the competition for federal funding 
gets tougher, efficiency and careful planning are more important 
than ever for us. We are using our limited resources strategically 
to support areas of research and education in which we already are 
clear leaders or where we have clear potential to be competitive for 
projects that will have a major impact on society and still also to 
provide relevant undergraduate and graduate education to stu- 
dents from diverse backgrounds. 

Fundamental exploration and discovery is at our core, but we 
also work increasingly to push new findings out to practical appli- 
cation as quickly as possible, especially through expanding our in- 
dustry relations to true partnerships. Increasingly, we perform re- 
search in large consortia where partners share expertise and share 
resources as an efficient mode of operation. 

Toward bolstering the cutting-edge research and education in our 
universities, we endorse several specific recommendations from the 
NRC report. First, federal and state agencies must understand and 
support the absolutely critical role played by university-based fun- 
damental research and the continuum from fundamental research 
through applied research and development to new product develop- 
ment. New knowledge is the feed corn for the rest of the R&D sys- 
tem. Without new ideas and insights, progress won’t happen. Not 
targeted to particular application, fundamental research has im- 
pacts that are unpredictable and may not occur for years or dec- 
ades, but that research is essential and has the power to transform 
society. 

Second, universities should be able to recover as fully as possible 
the full costs of funded research, including full reimbursement of 
the so-called overhead costs that are intended to reimburse univer- 
sities for the necessary expenditures that collectively support their 
research. This reimbursement has fallen behind over recent years, 
leaving the universities having to subsidize federally funded re- 
search with other funded. For my public universities. State funds 
continue to be key here, but declining state support makes this in- 
creasingly difficult. 

And finally, regulatory controls on federally funded research 
should be streamlined as much as possible to minimize the admin- 
istrative burden on both the Federal Government and the univer- 
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sities and maximize the impact of federal funds spent on university 
research. 

Thank you very much. 

[The prepared statement of Dr. Tolbert follows:] 
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WRITTEN TESTIMONY OF 
LESLIE P. TOLBERT, Ph.D. 

SENIOR VICE-PRESIDENT FOR RESEARCH 
THE UNIVERSITY OF ARIZONA 

HEARING ON THE ROLE OF RESEARCH UNIVERSITIES IN 
SECURING AMERICA’S FUTURE PROSPERITY: 
CHALLENGES AND EXPECTATIONS 

BEFORE THE 

SUBCOMMITTEE ON RESEARCH AND SCIENCE EDUCATION 
COMMITTEE ON SCIENCE AND TECHNOLOGY 
U.S. HOUSE OF REPRESENTATIVES 
JUNE 27, 2012 

Chairman Brooks, Ranking Member Lipinski, and other distinguished Members of the 
subcommittee, thank you for your leadership in calling this hearing on the important role 
of our nation’s research universities and thank you for the opportunity to provide 
comments on that role from the perspective of one of the nation’s large public land-grant 
research universities. 

My name is Leslie Tolbert. I serve as the Senior Vice-President for Research at the 
University of Arizona, in Tucson, Arizona. 

Background on Research in Universities: A Changing Landscape 

For many decades, the U.S. has led the world in research and education. Early impetus 
came from the Morrill Acts of the 1860’s, which established the nation’s land-grant 
universities and laid the groundwork for our public university system. Land-grant 
universities were to provide “liberal and practical” education and research that would 
generate new knowledge to undergird the nation’s growing agriculture and industries. 
The public universities more broadly would provide students of all backgrounds and 
means the opportunity for higher education and involvement in the research enterprise. 
The impact of these universities on society would be profound. More of the citizenry 
than ever before achieved college degrees, and university campuses became hubs of 
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discovery, innovation, and invention. As the federal government funded the research it 
saw as vital, federal funding agencies adopted a novel competitive system for distributing 
research funds, with much of the funding distributed on the basis of evaluations of 
proposals by peer experts. Our university system, and our competitive-evaluation system 
for distributing federal research funds to the most meritorious projects, became the envy 
of the world. 

Private-sector companies were partners in this innovation ecosystem. Many of the largest 
companies, including pharmaceutical and information technology giants, formed 
laboratories that conducted wide-ranging fundamental exploratory research as well as 
more applied research and technical development of new products. 

After World War II, the federal government took the lead in supporting the nation’s 
innovation, providing huge resources to universities to conduct research and graduate 
education that would fuel innovation and invention. Both university and private-sector 
research flourished. Fundamental exploratory research, which is not targeted to 
particular outcomes or uses, thrived and was the wellspring for many life-changing 
technological advances. 

In recent years, federal financial support for research has not kept pace with what is 
needed in order to take full advantage of the opportunities and is falling behind rates of 
support in other Industrialized, and some developing, countries. Simultaneously, private- 
sector companies that do research and development (R&D) increasingly have tightened 
their focus to more applied research and development, leaving to the universities and 
national labs most of the fundamental (or “basic”) research - and unexpected discoveries 
- that provide the foundation for all future applied R&D. In recognition of the strategic 
importance of basic research, the federal government continues to be the major source of 
funding for it, and in FY2009 universities performed 53% of that research (NSF Science 
and Engineering Indicators 2012 report at 
http://www.nsf.gov/statistics/seindl2/c4/c4sl.htm). 
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Limitations in federal funding for university-based research today threaten our nation’s 
prospects for continued leadership in the high-technology economy of tomorrow. In 
2011, the U.S. Congress asked the National Academies to make recommendations about 
what the federal and state governments, the universities, and the private sector can do to 
ensure the long-term health of university-based research and doctoral education as the 
foundation for economic prosperity. The recently released NRC report, “Research 
Universities and the Future of America; Ten Breakthrough Actions Vital to Our Nation’s 
Prosperity and Security,” makes excellent suggestions. 


Case Study of a Public Research University: The University of Arizona 

As federal support of university research, while still substantial, fails to fully meet 
research needs, state universities face special challenges. The economic recession of the 
last four years has caused the state support that can be used for research-related expenses 
in most public universities to decline precipitously; in fact, even with the beginnings of 
economic recovery the levels of state investment in the universities continue to fall 
(National Association of College and University Business Officers, 
httD://www.nacubo.org//Research/Research News/State and Local Government Suppo 
rt for Higher Education Continues to Decline.html ~). The result is that state 
universities have a diminishing capability to provide the foundation for our researchers to 
be competitive for federal funding for research projects. For instance, while in the past 
the federal government provided major support for the provision of research facilities and 
equipment, today federal dollars are largely restricted to supporting research operations, 
with little targeted directly to the costs of providing the research infrastructure those 
operations depend upon. To fill this gap in federal funding, public universities have 
relied heavily upon state support, as well as their other institutional resources, to support 
their research infrastructure needs. Reductions in state support, in turn, are now making 
it increasingly difficult for us to remain competitive. 
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Below I will provide some examples of how the University of Arizona is addressing 
challenges posed to many public universities by the current economic climate. 

Description of the University of Arizona 

The University of Arizona is a large, comprehensive land-grant university of 39,000 
students. With 10,700 direct employees and an additional 7,000 employees at our UA 
Science and Technology Park, we are one of southern Arizona’s largest employers. Our 
annual research spending of over $610 million ranks us among the top 20 public research 
universities in the nation in research size. We consistently rank first or second in the 
physical sciences overall, and are among the top four universities in Space Sciences. Our 
research enterprise provides jobs at all skill levels, generally at higher wages than in the 
state economy overall. 

Among other accomplishments, we design and build the largest telescope mirrors in the 

world and are the only public university to have served as Mission Control for a NASA 

mission, the Phoenix mission to explore the Martian surface. We provide, for the state 

Figure 1. Distribution of University of Arizona's research portfolio by field 
compared to average of all U.S. universities 


NSF R&D expenditures bv science and enaineerina field: FY 2010 
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and the nation, leadership in smart agricultural water use and genetically based pest 
control and in advanced mining technologies, as a direct reflection of our land-grant 
mission. We also are home to one of the nation’s top environmental science and policy 
institutes; taking advantage of our location, ours has a special focus on semi-arid climates 
and international border concerns. The Tucson region is known as Optics Valley, due to 
the large number of companies that spin out of our College of Optical Sciences. 

Our strengths are rooted in fundamental science. As shown in Figure 1, compared to 
other universities we are unusually strong in physical sciences, with a portfolio that is 
almost equally balanced between physical and life sciences. Less of our portfolio is 
attributable to applied areas such as engineering and environmental sciences, although we 
have distinct strengths and are growing in these areas. 

Our total annual budget is approximately $1.8 billion, comprising funds from multiple 
sources, as shown in Figure 2. State of Arizona support for its three public universities 
has fallen steeply in recent years: for the University of Arizona, state support has fallen 


FY2001-02 FY2011-12 

Actual Budget 


State Support 

329,320 

32% 

263,701 

15% 

Net T uition 

140,096 

14% 

408,900 

23% 

Tuition Funded 

Aid 

49,300 

5% 

175,200 

10% 

Grant & Contracts 

330,083 

32% 

574,400 

32% 

Ancillary Units 

95,655 

9% 

188,100 

11% 

TRIP* 

15,799 

2% 

19,400 

1% 

Gifts & 

Endowments 

35,407 

3% 

78,500 

4% 

Invest. Inc. & 

Other 

31,781 

3% 

67,200 

4% 

TOTAL 

1,027,441 

100% 

1,775,401 

100% 


Figure 2. 
Sources of 
funding for 
University of 
Arizona 
operations {in 
$thousands) 


• TRIP (Technology 
Research Infrastructure 
Fund) supports 
university R&D and 
technology transfer 
related to the 
knowledge-based global 
economy through a six- 
tenths-cent increase in 
state sales tax 
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from 32% of our total budget ten years ago to 15% in FY2012, with a reduction of almost 
$180 million in just the last five years. 

We currently enroll 7,170 graduate students, about half of whom are enrolled in our 92 
research-intensive doctoral programs and about half in our Master’s degree programs. 

We administer 15 novel Graduate Interdisciplinary Programs, most of which offer the 
Ph.D. in STEM (science, technology, engineering, and math) areas. They have arisen in 
part to provide opportunities for students to learn how to engage in large-scale, 
collaborative research, which will be increasingly important in the 21*‘ Century. Often 
the students themselves build bridges between faculty across traditional disciplines that 
eventually yield successful new federal funding for the kinds of large, high-impact 
projects that require collaborative efforts. 

In addition to graduate programs focused on research, we have a long tradition of 
involving undergraduate students in hands-on research and other scholarly activity with 
faculty members, especially in STEM (science, technology, engineering, and math) areas. 
Our Undergraduate Biology Research Program, for example, was started in 1988 and 
through successful competition has received continuous funding from the NSF and from 
the Howard Hughes Medical Institute. Thousands of students have graduated from this 
and similar programs, armed with direct experience in framing and addressing important 
questions to advance our understanding of the world. They are well equipped for 
graduate/professional school and the workforce, with strong critical thinking skills and 
the will to take risks when needed to address difficult problems. The University of 
Arizona now is moving toward 100% participation of our undergraduate students in one- 
on-one research or creative scholarship activity with a faculty member before they 
graduate. We know that retention and graduation rates increase as students become 
engaged in active learning like this. 
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Addressing Challenges to Our Research Enterprise 

What are some of the most important challenges currently faced by the University of 
Arizona in achieving our goals for increased levels of societally relevant research and 
research-intensive education? 

• The sharp decline in support from the state affects our ability to compete for 
federal funding for research in numerous ways. For instance, we struggle to meet 
matching requirements on certain types of grants and to generate support for 
graduate students to work in labs, even in our top programs. Also, our physical 
infrastructure is aging and, as state funds for maintenance and renovation fall far 
behind the formulaic support that we are designated to receive - and less federal 
funding is available for infrastructure than in the past - our ability to provide 
enough modem laboratory facilities is threatened. 

• Fundamental research, in particular, tends to be marginalized in discussions of 
the important roles that research plays in U.S. economic prosperity and 
international competitiveness. The University of Arizona believes strongly that 
we must continue to provide the inventive new ideas that may ignite whole new 
fields of application, because if universities do not do this, there will be few new 
ideas in the pipeline for the future. But this is often not recognized as being an 
essential university function. 

• The growing burden of compliance with the increasing numbers and complexity 
of federal regulations consumes increasing amounts of time and money, leaving 
less for more direct support for research. 

• The full costs of research are not covered by our reimbursements fi'om the federal 
or state agencies that procure our research. “Indirect” costs are the common costs 
of doing research, the costs that cannot be ascribed to individual projects but that 
collectively are necessary for research to be conducted. Federal laboratories and 
industry are provided full reimbursement of indirect costs, but universities are not 
and so must subsidize them from other sources. 
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In facing these ehallenges, the University of Arizona embraces the basic premise that 
public universities provide special opportunities for personal advancement through 
education, for research that is conducted and analyzed through a broad societal lens, and 
for connection with the community at large. We work every day to maximize what we 
can offer to our stakeholders, especially in light of shrinking government support. 

How budget cuts have changed the character of the University of Arizona 

Budget cuts from the State of Arizona have had a serious impact on the University of 
Arizona. For example: 

• We have had to raise the tuition we charge to students from the truly bargain 
levels of past years to $10,000 for resident undergraduates, a level at the middle 
of our peers, in order to more fully cover the costs of education. 

• We have lost many faculty members, including some of our leading researchers, 
to other universities or to early retirement. The overall number of faculty is down 
by 60 in the past year. 

• Demographically, our faculty is aging. Over recent years, we have not had the 
resources to hire new faculty to keep pace with retirements, so as the generation 
of faculty that made us a Research I institution leaves us, we do not have a strong 
generation of successors in place. Indirect cost dollars are a major source of start- 
up funds for new faculty, and as those are under-recovered we are unable to 
support new initiatives in response to new opportunities. To be aggressively 
entrepreneurial and innovative, we must be able to hire selected faculty in 
targeted areas, and we clearly are falling behind in our ability to do so. 

• We have had to turn away from specific research-funding opportunities when the 
requirements for matching dollars were beyond our means. The funding entity 
would have doubled or tripled our investment, but we did not have the ability to 
make the Initial investment. 

• We struggle to meet the challenge of expanding our medical schools in Tucson 
and Phoenix. We cannot expand the College of Medicine to meet the state’s 
needs without new faculty. 
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• Several of our historic laboratory research buildings are in such bad repair that we 
can no longer use them for research. When we renovate them, they will be office 
and classroom, not lab, buildings. 

• “Temporary,” trailer-like buildings constructed many decades ago to 
accommodate College of Medicine faculty continue to be used for biomedical 
research laboratories and offices and cannot be replaced with modem research 
facilities yet. 

• We must teach more very large classes than ever before. To accommodate 
several classes of over 600 students, we have temporarily converted our major 
performance hall into a classroom for daytime use and are building other large 
classrooms into older buildings when we do renovate those buildings. 

Cost savings and additional new funds are needed in order to buck these disturbing 
trends. 

The need to find institutional efficiencies and make strategic investments 

In light of the need to find funds to address issues such as those just described, the 
University of Arizona constantly seeks to find ways in which we can be more efficient in 
containing costs, right-sizing administration and oversight, and increasing productivity. 
Meeting this challenge requires self-study and change, and targeting our investments in 
selected strategic areas. 

Although the University has a comprehensive research profile across the arts and 
sciences, we increasingly are focusing our research investments in five or six strategically 
selected areas. Four of these areas are: 

1 . Space Sciences - We are among the premier universities in the nation for land-based 
and space-based observation and exploration. In 201 1, we won a major $800 million 
NASA project, called OSIRJS-REx, to study a near-earth asteroid. A member of our 
faculty will serve as the project leader, and the full team involves multiple other 
universities as well as the NASA Goddard Space Flight Center and Lockheed Martin. 
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This project will reveal new information about the origin of the universe and will give 
many dozens of students the opportunity to work on an exciting project that incorporates 
broad areas of science and engineering. The project also will incorporate a large program 
of outreach to K-12 students, who are so easily captivated by space exploration. The 
University will work hard to maintain its preeminence in the space sciences, which raises 
the profile of the entire university. 

2. Bioscience/Biotechnology - The establishment of our interdisciplinary BIOS Institute 
a decade ago generated a very successful collaborative environment in which biologists, 
agricultural scientists, biomedical scientists, computer scientists, and engineers 
collaborate easily and readily transmit their results out to practical application through 
technology transfer. In 2008, a BIOS group was awarded the University’s largest NSF 
grant ever, for a project called iPlant that has created a national cyberinfrastructure for 
molecular plant biologists, ecosystems biologists, information scientists, earth-imaging 
specialists, and others to tackle Grand Challenge problems in plant biology for the future. 
Our major focus now is to develop strength in translational and applied biomedical 
science, initially through the hiring of physician-scientists who will build bridges into 
medicine. The University of Arizona currently gamers less funding from the NIH than 
do most universities with medical schools, but with our well-established interdisciplinary 
environment for research, we see a ripe opportunity to become stronger in this area. This 
expansion will take full advantage of new relationships we are building around the state 
through our College of Medicine in Tucson and its new arm in Phoenix, and will have a 
direct impact on medical education and healthcare for Arizonans. 

3. Environment, Water, and Energy Sustainability - Our Institute of the Environment 
brings together major expertise in the science, engineering, and public policy of 
environmental sustainability from 300 faculty across the university, for collaboration 
locally and around the world. Their focus is to perform research and to transform 
research outcomes into useful knowledge for decision makers, consumers, and other 
stakeholders. Institute faculty and students have a special focus on understanding 
environmental impacts in a desert environment. They focus on such projects as arid lands 
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agriculture, solar energy and algal biofuels, and social policy related to environmental 
issues that cross borders or have disproportionate impacts on particular subpopulations. 
We are international leaders in some of these areas, and want to capitalize on our strength 
here to have a positive impact on the future. 

4. Optics and Information Science and Technology - We have one of only three optical 
sciences colleges in the U.S. The faculty in that college are highly collaborative, with our 
space sciences faculty, with our biomedical scientists interested developing and testing 
non-invasive imaging technologies, and with computer science and engineering. A major 
NSF-funded Engineering Research Center in “Integrated Access Networks” has its home 
here. That ERC unites University of Arizona faculty with those from eight other 
universities in an effort to create optoelectronic telecommunications technologies that 
will enable seamless, cost-efficient aggregation of IT networks, and it encompasses a 
comprehensive plan for maximizing diversity among the faculty and students. Our 
optical sciences faculty lead the university in taking their research all the way to 
application in society, through the licensing of the knowledge they create and through the 
creation of dozens of spin-out companies, many of which have stayed in the Tucson area, 
giving it the nickname “Optics Valley.” In our business college, the Management 
Information Systems program is one of the strongest in the nation. MIS faculty are 
among the users of our newly opened Research Data Center, which consolidates in a 
shared facility the high-end computing power needed by researchers who generate and 
analyze huge volumes of data (so called “big” data). With each passing year, more and 
more projects have major IT infrastructure needs that we meet with a combination of 
local and shared IT resources. 

Research projects in all of these areas have direct impacts on our state, through 
stimulating school children’s curiosity about space and science, to generating new ideas 
and new knowledge, to creating new companies, to educating a workforce ready to lead 
in a highly connected and highly technological world. In each of these areas of focus, our 
faculty and students collaborate with researchers in other universities both near and far, 
increasingly engaging in very large projects that involve large consortia of universities. 
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industry, and national laboratories. There are some instances, however, where additional 
faculty are needed in our own university to extend or fill gaps in expertise so that we can 
reach our full potential. As we find the funds to hire faculty to replace retirees or into 
newly created positions, we pay particular attention to how they fit into research interest- 
clusters, and we focus our resources on the faculty that complement the strategic areas. 
This is the way we can most efficiently build the research teams to tackle the Grand 
Challenge-type problems that face our society. However, it also takes money to provide 
and maintain the modem research space and infrastructure these faculty will need to 
make the promise of major research advances a reality. 

Encouraging innovation and entrepreneurship 

Entrepreneurship is encouraged and nurtured across the University of Arizona campus. 
Much of this activity has its formal home in the business college, which has a top-ranked 
entrepreneurship program that has been selected as a National Model Program by the 
U.S. Association for Small Business and Entrepreneurship. Students in the program are a 
resource for faculty developing business plans for their start-up companies, and a new 
venture for the program is the Innovation Law Lab that provides legal strategies and 
advice to innovation-based start-up companies in our region. Just this year, a new minor 
in Entrepreneurship is being offered to students across the university, so that scientists 
and engineers, for instance, can acquire a background that will help them to bring a 
business perspective to their work. 

An entrepreneurial spirit is encouraged through another creative set of programs funded 
by the Technology and Research Initiative Fund (TRIP). TRIP is a special investment in 
higher education made possible by the passage of Proposition 301 by Arizona voters in 
2000. The TRIP portion of the proceeds from a six-tenths of a cent increase in state sales 
tax is administered by the Arizona Board of Regents and distributed to the state's public 
universities. At the University of Arizona, TRIP funds support research in three of the 
strategic areas of research focus described in the section above, as well as translation of 
research results to clinical or commercial application and education of a workforce 
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prepared to lead in a knowledge-based economy. Funds also support specialized research 
facilities, our new technology commercialization program (described below as Tech 
Launch Arizona), and distance-learning activities. 

A third entity. Science Foundation Arizona (SFAz; http://www.sfaz.org'l . also plays a key 
role in spurring innovation and connection to the business community. Created in 2006, 
SFAz is a nonprofit public-private partnership that was formed to invigorate Arizona’s 
economy by making strategic R&D investments in the state’s universities. With total 
funding of approximately $40-50 million each year, SFAz facilitates strategic 
collaborations between Arizona universities and industry, supports top-notch graduate 
students and postdoctoral researchers to come to Arizona’s universities, and, as will be 
described in more detail below, administers a creative program to enhance STEM 
education in grade schools. One exciting research program funded by SFAz is 
developing advanced environmentally responsible technologies for mining, through a 
partnership between the University’s Department of Mining and Geological Engineering 
and a number of leading mining companies. SFAz requires the companies to match 
SFAz’s financial support for the program, and the resulting partnership is strong. 

Technology commercialization and partnership with private industry 

University of Arizona researchers share our new ideas and innovations in many ways: 
with other scholars through traditional academic channels, through formal technology 
transfer into the business sector, and directly with the community through many 
programs such as AZ Cooperative Extension - and our biggest pipeline of knowledge 
transfer is to and through our students. Students acquire new knowledge and the ability 
to think critically, test ideas, and work constructively in teams before they enter the 
workforce. 

New knowledge, or Intellectual property, developed at the University of Arizona has had 
a major impact on the economy in our region. For instance: 
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• Over twenty years ago, a professor of pathology developed an automated system 
for processing the histological slides that researchers and hospitals use to inspect 
tissue samples. He refined the system, with a focus on its use for cancer 
diagnostics, and in 2008, his company, Ventana Medical Systems, was acquired 
by the Roche group, one of the world’s giant pharmaceutical companies, for 

$3 .48 billion dollars. The company has expanded to over 1000 employees in the 
Tucson valley, hiring many graduates from the University of Arizona. 

• In a similar vein, a University spin-out company, Selectide, which used an 
innovative technology that allowed scientists to attach individual compounds to 
tiny beads for specific testing, was acquired by another pharmaceutical giant, 
Sanofi, in 2004. That company is growing and developing as a neighbor of 
Ventana Medical Systems. 

We currently are revamping our formal technology transfer and commercialization 
functions, in an effort to spawn more successes like those above, which have the potential 
to transform our quality of life and also to bring a significant licensing and royalty 
revenue stream to the University to add to our coffers. Tech Launch Arizona will bring 
together our offices of technology transfer and corporate/business relations and our 
business incubator and science park, to provide a more cohesive and entrepreneurial 
approach to taking ideas and inventions from the University of Arizona to market. 

Our Science and Technology Park is already a powerhouse. With more than 7,000 
employees, the UA Tech Park is another one of the region’s largest employers. It is 
home to 50 high-tech companies and business organizations, including several emerging 
technology companies, as well as branches of five Fortune 500 companies. It includes a 
business incubator, which currently hosts 7 emerging companies, several of which are 
spin-offs from the University of Arizona. We currently are developing a second UA 
Tech Park, focused on biotechnology, and received $4.7 million in Federal Stimulus 
funds from the U.S. Department of Commerce to build the utility and roadway 
infrastructure that is allowing us to develop that property. Together, these tech parks will 
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provide a nurturing home for young companies emerging out of the university and also 
serve as a magnet for technology companies to relocate and stay in Tucson. 

Enhancing STEM education and broadening participation in STEM fields 

Several Initiatives highlight our commitment to strengthening STEM competency in our 
students and enhancing diversity in STEM areas. 

Our Graduate College administers several programs that provide students from 
underrepresented groups the opportunity to develop their STEM backgrounds and then to 
succeed as graduate students at the University of Arizona. In Fall 2011, almost 2000 
graduate students at the University of Arizona were underrepresented minority, i.e., 
Hispanic, Native American and African American, a 53% increase in 10 years. Our 
students from underrepresented backgrounds represent 1 8% of the graduate student body, 
a significantly higher representation than any other AAU-member university. One of our 
most successful feeder programs is the Ronald E. McNair Achievement Program, a 
graduate school preparation program for University of Arizona undergraduates. Funded 
by the U.S. Department of Education, this program provides low-income, first-generation 
college, and underrepresented students with opportunities and activities to excel in their 
undergraduate studies and assistance in admission into doctoral programs. Many track 
into science and engineering programs. 

Another program targets faculty diversity. This is our five-year NSF-fimded ADVANCE 
program, which is aimed at eliminating the unconscious bias that can limit the success of 
women, and especially women of color, in the faculty ranks in STEM areas. The $3.3 
million grant has enabled the university to create bias-awareness training for the 
committees that perform searches for new faculty and that evaluate faculty for promotion 
and tenure, as well as multiple career-development activities for women faculty. As 
important as any other aspect of the program is the attention that it brings to the 
University of Arizona, alerting women that ours is a welcoming academic community. 
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This year Science Foundation Arizona, mentioned above, iaunched the AZ STEM 
Network as a proactive approach to STEM teaching in Arizona’s middie and high 
schools. The public-private consortium that developed the Network seeks to develop and 
disseminate effective education practices and teaching advances including state-adopted, 
internationally benchmarked Common Core Standards. The Network will provide 
educators, the business community, and private donors the framework and tools needed 
to Integrate effective STEM learning into Arizona schools. The University of Arizona’s 
College of Education has obtained a three-year grant from AZ STEM Network for 
$750K, plus matching funds from local business partners, to create the Southern Arizona 
Science and Math Internship Center. The Center will provide a three-year master’s 
degree program that aims to improve the retention of math and science teachers who are 
teaching in middle and high schools, through stimulating coursework and paid internships 
in businesses that use math and science. 

National Academies’ 2012 Report on Research Universities 

Maintaining America’s universities' competitiveness in research, especially in the 
fundamental research that will provide the basis for major leaps in enhancing our 
prosperity and security in the future, has become a serious challenge. The new National 
Research Council report, “Research Universities and the Future of America; Ten 
Breakthrough Actions Vital to Our Nation’s Prosperity and Security,” makes multiple 
welcome recommendations to strengthen research and advanced education. 

A major theme of the report is that federal and state governments, research universities, 
and industry must work in partnership to advance the capabilities and impact of our 
research universities to meet the nation’s innovation and education needs. 

While all of the recommendations deserve good attention, here we especially endorse 
three subthemes that relate to the items I have mentioned in this testimony and that the 
House Subcommittee on Research and Science Education may help to address. 
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1. Fundamental, or basic, research lays the foundation for the applied research that 
enhances our economy 

Reference is made throughout the “Universities and Phosperity” report, but especially 
under Recommendation 1, that research and development are founded in the 
fundamental, or basic, research that is conducted in research universities. As the report is 
publicized, it will be most useful to universities if fundamental research is mentioned as 
often as the more applied research that is easier for the public to grasp. We must help the 
public and law-makers to understand that without fundamental research, there is no basis 
for applied research applications. 

2. Funding agencies should more fully reimburse the real costs of the research they 
procure. (Recommendation 6) 

The full costs of research include not only the funds given for specific projects but also 
the less visible costs that cannot be ascribed to individual projects but that are necessary 
for research to be conducted. Among other things, these costs cover administrative 
support and oversight and research facilities. Although federal laboratories and industry 
are provided full reimbursement of such “indirect” costs for research procured, 
universities receive only partial coverage. It is important to note that the partial coverage 
provided by federal funding agencies is provided as reimbursements for actual 
expenditures that have been meticulously audited for legitimacy. Fuller reimbursement 
of actual expenditures would decrease the subsidy that universities currently must 
provide if they are to accept federal funds to perform research in the national interest. 

5. The regulatory burden of administering federal research funds should be re-examined 
and reduced where possible. (Recommendation 7) 

As a federal grantee, the University of Arizona is a conscientious steward of public 
research investments. We understand the importance of compliance and regulatory 
oversight and strongly support the objectives of accountability and transparency. We 


17 



83 


seek changes in federal policy that will simplify the complex and sometimes 
contradictory regulatory policies that cost us so much in assuring compliance with federal 
research policies. Simplification and streamlining of those policies would allow our 
limited resources to be used more effectively across the board on research, education, and 
public service. At the same time, federal oversight would cost less, freeing up funds for 
more direct support of research. 

In addition to these three items, the University of Arizona believes it especially important 
to attend to Recommendations 5 and 8, which would create specific programs designed to 
fund graduate students and early-career investigators, helping to maintain a robust 
workforce pipeline, and to Recommendations 9 and 10, which will help us to diversify 
and strengthen the pool of scientists that we educate and then maintain in the nation’s 
workforce. 

While the federal and state governments work on the aspects of the recommendations that 
apply to government, the University of Arizona will do its part to be ever more efficient 
and effective. 

Thank you for the opportunity to present this testimony. 
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Chairman Brooks. Thank you, Dr. Tolhert. 

Dr. Siedow, it is now your turn for five minutes. You may pro- 
ceed. 


STATEMENT OF DR. JAMES N. SIEDOW, 

VICE PROVOST FOR RESEARCH, 

DU KE UNIVERSITY 

Mr. Siedow. Chairman Brooks 

Chairman Brooks. Excuse me. Turn on your microphone. 

Mr. Siedow. Oh, sorry. Chairman Brooks, Ranking Member Li- 
pinski. Chairman Hall, and Members of the Subcommittee, thank 
you for your efforts to highlight research universities and the im- 
portant role these institutions play in our Nation’s security and 
economic prosperity. I am Jim Siedow, Vice Provost for Research 
at Duke University, and I am grateful for the invitation to be part 
of this critical discussion. 

This is clearly a very important topic, not simply for those of us 
sitting at this table but also for the Nation as a whole, and I think 
it is very encouraging that our elected officials, including three 
Duke alums who sit on this Committee, see the NRC report and 
this topic as sufficiently important to hold this hearing. 

It has been said several times already but cannot be reiterated 
enough that one of the cornerstones of the success of the United 
States has achieved as a Nation over the past 150 years since the 
enactment of the Morrill Act has been the partnership between the 
Federal Government and research universities, operating under the 
notion that universities with the support of federal and State gov- 
ernments would provide the fundamental research and new discov- 
eries that would drive the development of new technologies, which 
in turn would underpin the Nation’s economy. That was true in 
1862; it was even more so in 1945 when Vannevar Bush eloquently 
restated the case in Science the Endless Frontier, and it is even 
more true today when we are locked in a struggle to maintain the 
primacy of our Nation and its economic system in the face of very 
steep competition. 

We believe the NRC report does a very good job of making the 
case of the need to reaffirm and revitalize this unique federal-uni- 
versity partnership. No less important, however, is the case the re- 
port makes for the need to strengthen the linkages between re- 
search universities and industry. Many people have made note of 
the fact that in the aftermath of the dismantling of the large cor- 
porate research laboratories which drove much of this Nation’s in- 
dustrial leadership in the 20th century, universities and industry 
have yet to come together in a way that fills the resulting gap. 
While most research universities today can point to successful ex- 
amples of interaction with industry, in some cases interactions of 
large consequence, for the most part industry comes to universities 
today when they have a question they want answered or a problem 
solved, reducing the partnership to more of a fee-for-service trans- 
action and less of a union of coequals trying to address a corporate 
grand challenge or move a university discovery beyond the so- 
called valley of death and into the marketplace. 
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The large corporate laboratories of the past were masters at 
translating basic research discoveries into practical applications. 
Research universities today are hotbeds of basic discovery but re- 
main somewhat slow and undercapitalized when it comes to trans- 
lating these discoveries into useful applications. 

In light of this situation, what is clearly needed is a new partner- 
ship between industry and research universities that is designed to 
address these shortcomings. As outlined in the NRC report, the 
Federal Government is best positioned to broker this partnership 
and to help bring about a more collaborative — and to quote the 
NRC report — “peer-to-peer” set of interactions between the two en- 
tities. 

As has also been pointed out in previous testimony, a major chal- 
lenge facing universities relates to costs associated with the grow- 
ing number of research-related compliance regulations that have 
flowed down from federal agencies over the past 15 or so years. 
Most of the cost of administering these regulations have had to be 
borne directly by the university. To take Iluke as an example, the 
research-related and quality-assurance cost to Duke is between — 
between the year 2000 and 2010 rose over 300 percent at the same 
time that our direct and indirect costs only increased 130 percent. 

In addition to presenting the university with a challenge of con- 
tinually keeping up and paying for new regulations, 
operationalizing our compliance responsibilities in many cases 
means flowing down these additional responsibilities to our re- 
search-active faculty. This has led to negative responses on the 
part of the faculty who see more of their time being committed not 
to carrying out funded research but to a myriad of mundane ad- 
ministrative duties. This is not to suggest that these regulations 
are unwarranted, only that the extreme to which some of these reg- 
ulations have gone of late seems well beyond that needed to accom- 
plish the original regulatory end. We support the recommendation 
in the NRC report that a thorough review of these regulations is 
in order. 

Finally, while not a Committee recommendation per se, the over- 
arching tenor of the NRC report on the development of my testi- 
mony for this hearing led me to ask whether another potential out- 
come of this assessment of the partnership between research uni- 
versities and the Federal Government might not include a call for 
a formal look at the country’s fundamental research portfolio in 
light of the future strategic needs of the country. In essence, does 
the current distribution of federal support for basic research align 
or not with where technology will most need to be advanced in the 
future if the country is to maintain its competitive scientific and 
technological edge? 

I thank you for your time and interest, and I look forward to an- 
swering any questions you may have. 

[The prepared statement of Mr. Siedow follows:] 
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Chairman Brooks, Ranking Member Lipinski and Members of the Subcommittee, thank you 
for your efforts to highlight research universities and the important role these institutions 
undertake in our nation’s security and economic prosperity. I am James N. Siedow, Vice 
Provost for Research at Duke University and am grateful for the invitation to be part of this 
critical discussion. 

Duke University is a relatively young institution, created in 1924, but it has quickly risen 
through the ranks to become one of the leading research universities in the nation. The 
campus, located in Durham, North Carolina, is home to 14,746 undergraduate, graduate and 
professional students and employs over 33,000 people, making it the second largest private 
employer in the State of North Carolina. Duke is an anchor in the Research Triangle Park 
(RTP), which was created in 1959 and remains one of the most transformational public- 
private partnerships in the country. RTP includes about 170 private, governmental research, 
and non-profit companies that employ more than 49,000 workers, making the region one of 
the nation’s leading centers for research, science, and engineering with one of the highest 
concentrations of Ph.D.s and M.D.s in the world. More than 15 companies in the region have 
resulted from technological innovation at Duke or by Duke researchers. 

The research enterprise on campus is robust. Nationally, Duke ranked 5th in FY2010 (the 
most recent year for which such statistics are reported by the National Science Foundation 
(NSF)) among all U.S. colleges and universities in total research and development 
expenditures, and second only to Johns Hopkins among private institutions. In FY 201 1, the 
Duke research enterprise totaled just under $1 billion. This research is conducted by 
hundreds of faculty throughout the university. Over 80 percent of the research expenditures 
ate associated with the School of Medicine, with the remainder being split among the other 
schools, most significantly Trinity College of Arts and Sciences, the Pratt School of 
Engineering, and the Nicholas School of the Environment. 

The National Institutes of Health (NIH) is the largest federal sponsor of research across 
campus, accounting for $417 million or roughly seventy- five percent of all federal awards in 
FY 2011. The NSF and the Department of Defense are the second and third top federal 
sponsors of research, providing $45 million and $30 million respectively. 

Duke also ranks first nationally in the category of industry-sponsored research and 
development expenditures, a ranking it has maintained for over a decade. Much of the 
activity in this area is associated with the Duke Clinical Research Institute (DCRI) which 
works with industry to oversee clinical trials. In keeping with the university’s obligations 
under the Bayh-Dole Act and its mission of knowledge in the service of society, Duke 
actively seeks to translate its basic scientific discoveries into commercial opportunities. The 
university received $24.2 million in licensing and royalty income from patents in FY201 1 . 
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• What are the major challenges facing your university’s research efforts today? Has 
your university made any changes to its research enterprise in light of shifting federai 
and state funding? 

The two rnajor challenges facing Duke University research efforts today are 1) the lack of 
growth or even outright decreases in federal funding for basic research, particularly at NIH, 
and 2) the ever-growing list of federal regulations that have been promulgated on universities 
in recent years. 

Because Duke has a medical school with a top-tier research program, we are quite sensitive 
to changes in federal research funding particularly that at NIH. In 2008-09 we had witnessed 
a slight downturn in federal funding for research in the School of Medicine prior to the 
appearance of ARRA funding. The latter program stemmed this decreasing trend, at least 
temporarily, as Duke was one of the top recipients of ARRA funding among universities 
(ranking in the Top 20 for total ARRA funding and in the Top 10 for ARRA funding from 
NIH). As the expenditures for ARRA-funded projects have progressively decreased over the 
past two years we are beginning to see a return to the flattening and downward slope 
associated with the School of Medicine’s federal research funding profile. The remainder of 
the university outside of the School of Medicine (referred to as the “Campus”) is not as 
dependent upon NIH funding (only 37% of Campus externally supported research comes 
from NIH) and its research expenditures continue to show limited growth, led primarily by 
the School of Engineering’s success in identifying and attaining new sources of DOD 
funding. 

Given the general mood regarding the future of federal funding for basic research, Duke has 
taken a number of steps to begin to address dealing with this funding picture. All the 
research-active schools at the university have instituted processes for providing bridge 
funding to laboratories that have lost a competing renewal but show a good likelihood of 
being funded in a subsequent resubmission based on the reviews of the proposal. The most 
sophisticated of these programs resides in the School of Medicine where there is a formal 
system for applying for such funds and a standing faculty committee that makes the decision 
to bridge fund or not. This program has been, by all accounts quite helpful in keeping 
research laboratories operational through temporary unfunded periods. Similar programs 
exist in other schools but the final decision about providing the bridge funds generally lies in 
the hands of the school’s dean. 

There is a second area of relatively new activity within a number of Duke schools at present 
that is designed to enhance the effectiveness of attracting research funding. This the 
establishment of so-called Research/Grant Development offices that are designed to provide 
help to Duke faculty who are interested in applying for grants of $lM-plus (annual budgets) 
usually involving multiple investigators and having an interdisciplinary focus. These offices 
begin by looking for potential funding opportunities of this nature and then line up one or 
two faculty who might be interested in leading the development such a proposal. The 
Research Development group provides administrative, organizational and editorial help 
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throughout the proposal process, relieving the faculty of what are otherwise seen as major 
burdens in developing proposals of this nature and scope. While still at an early stage, 
Research Development groups have now been established in the Pratt School of Engineering, 
the School of Medicine, the Division of Natural Sciences in Arts & Sciences, and the Social 
Sciences Research Institute in Arts & Sciences. The initial results from the early adopters 
(Engineering and Medicine) have been quite positive with relatively high rates of proposal 
success, as has been seen elsewhere around the country when such groups have been 
established. 

This emphasis on promoting larger multi-investigator, interdisciplinary projects is in keeping 
with Duke’s own strategic commitment to fostering interdisciplinarity as a cornerstone of its 
research enterprise across the university. It also coincides with funding trends at numerous 
federal agencies, including NIH and NSF. 

The second challenge cited above relates to the costs associated with the growing number of 
research-related compliance regulations that have flowed down from federal agencies over 
the past 10 tol5 years. Because there has been no increase in the administrative component 
of the indirect cost recovery (F&A), which is currently capped at 26%, much of the cost of 
administering these new and/or enhanced federal regulations have had to be borne directly by 
the university. In that regard, the research-related and quality assurance costs to Duke 
between 2000 and 2010 rose over 300% at the same time that our direct and indirect costs 
each increased only 130%. These additional costs arose in a number of areas, including the 
Research Compliance Office, the Office for Research Integrity, Pre-award and Post-award 
Management, Information Technology, the Human Subjects Protection Program and IRB, 
Animal Welfare and lACUC, the Institutional Biosafety Office, and Clinical Trial Billing & 
Management. 

This growth in compliance-related costs over the past ten years has been the result of several 
different compliance and/or regulation-related issues. Included among these are new areas of 
compliance that have been appropriately identified over this time frame (e.g., export controls, 
information technology security). While always an issue, oversight of clinical research has 
taken on larger dimensions in recent years, including enhanced protection of human research 
subjects and the increased complexity associated with site-based clinical research which is 
intertwined with unique clinical practices that can involve specialty- and even faculty- 
specific nuances. The need to develop robust IT systems for conducting research 
administration and compliance is imbedded in most all these changes. Additional costs have 
arisen from the need to modify our compliance operations to respond to OIG interpretations 
of existing regulations that change with some frequency and with audit experiences at other 
schools (e.g., effort reporting, monitoring of subcontracts, conflict of interest, appropriate 
charging of clerical and administrative expenses). Similarly, Congressional oversight can 
lead to a resulting focus by OIGs on specific, and often new, compliance areas. 

In addition to presenting the university with the challenge of continually keeping up with 
new and/or modified research-related regulations, operationalizing our compliance responses 
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in many cases means flowing down new responsibilities not only to departmental grant 
managers but also to research-active facidty. This perceived piling on of new reporting 
requirements has led to negative responses on the part of faculty, who see more and more of 
their time being committed not to actually carrying out the funded research but to a myriad of 
mundane administrative duties. This has at times led to near mutinous conditions and a lot of 
upper administrative time is itself spent educating faculty as to the necessity of carrying out 
these duties. This is not to suggest that these regulations are unwarranted, far from it. Only 
that the extreme to which some of these regulations have gone of late seems well beyond that 
needed to accomplish the original regulatory ends. 

Because Duke University is a private institution, we are not partieularly dependent upon 
funding from the State of Nor& Carolina. However, as a private institution we tend to be 
much more dependent than are most public institutions upon funding provided through our 
endowment and annual giving. In 201 1 the value of our endowment was over $5.7B but that 
number represented a substantial recovery from its value in 2009 when the economic 
downturn of 2008 decreased the endowment value to under $4.5B, almost 30% less than its 
value the year before. In response to the decrease in this major source of funding, the 
university instituted cost-saving measures that ultimately equaled $125M annually. Because 
some of the personnel affected by these measures were associated with research 
administration, these measures did affect the research enterprise to some extent. 

• How does your university work with industry in terms of research conduct and 
application? What chaUenges does your university face in building and maintaining 
partnerships with industry? 

As noted previously, Duke University has consistently ranked #1 in industry funding in the 
annual NSF listing of Academic Research and Development Expenditures. In FY2009 
industry-funded research at Duke was over $180M. It is important to reiterate that a large 
percentage of those monies (well over $120M in 2009) are associated with the very 
successfril Duke Clinical Research Institute (DCRI) which was among the first and remains 
among the most successful academic contract research organizations (CRO) in the country 
for conducting clinical trials. Given the focused and structured nature of running a clinical 
trial, DCRI long ago developed a standard contract that works well for most of the 
organizations, particularly for-profit companies, that request its services. For that reason, 
there usually are minimal difficulties encountered in putting together a contract that can be 
agreed upon by both parties and that helps make DCW the very successful organization it has 
become. 

Duke University has also devoted considerable effort in recent years to enhance its 
interactions with private industry outside of DCRI. The university currently views private 
industry as a potential source of new funding for research if the expected losses of federal 
research support come to pass. Independent of DCRI, the Duke School of Medicine, much 
like other schools of medicine around the country have frequent interactions with industry, 
many of which include funding research studies either solely at Duke or in collaboration with 
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the industrial partner. This area of funding has increased for Duke, as it has for other 
universities, in recent years since the movement over the past decade or so of many 
pharmaceutical firms out of the large-scale basic research business. 

Outside of the biomedical research arena, efforts to connect with industry within Duke’s Pratt 
School of Engineering have also met with some degree of success; the volume of industry- 
funded research at the school has grown consistently in recent years. Here however is where 
we have run into the most difficulty trying to develop research agreements that are acceptable 
to both parties. It is important to note that the majority of contracts that Duke negotiates with 
industry are developed with relatively little difficulty or contention. However, in osme 
cases, negotiating a successful research contract can take many months, something that 
faculty in particular can find very fhistrating. Most frequently the difficulties arise with 
some companies that raise issues, often associated with intellectual property (IP) rights, 
which we caimot accept. Negotiating around these can take months or even become deal- 
stoppers altogether. 

The notion of a standardized contract or form that we can make available to a potential 
industrial collaborator up front on a kind of “take it or leave it” basis has been raised 
frequently as a way of avoiding back and forth negotiations for months on end. While this 
idea sounds good on the surface of it, our finding is that many of the non-medical contracts 
we negotiate with industries are unique to the particular company at issue and even if Step #1 
were for Duke to given the company a standard form to take or leave, Step #2 would almost 
certainly involve negotiating changes in the standard contract that would be acceptable to the 
company (i.e., more or less what is done now). 

Another issue related to industry funding of Duke research is that many companies balk at 
paying Duke’s federally negotiated indirect cost rate of 57%. Because even that rate 
represents a value less than the actual indirect costs we incur, were Duke’s research portfolio 
to become too heavily populated with industrial support, we would be subsidizing our 
research efforts to an even greater extent than we do already. So while we will continue to 
work to develop industrial funding of Duke research, we have to remain cognizant of getting 
that research funded in full, to the extent possible. 

Finally when comparing research funding by federal agencies with that of industry, most 
companies turn to universities to get research carried out that they want to know the answer 
to but they cannot undertake themselves. Conversely, the ability to fund a research project 
over an extended period of time - i.e., so long as new results continue to appear - is one of 
the constructive hallmarks of NIH- or NSF-funded projects. Projects at these two agencies 
lasting 8 to 10 years are not uncommon. With industry-funded research, they are more 
generally looking to get a specific question answered, basic in nature though it may be and 
are not necessarily interested in funding a project long-term with the goal of seeing where it 
goes or hoping that something good will come out of it. This makes industry-supported 
research more short-term in nature and, as a result, less amenable to long-term planning from 
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the standpoint of the individual investigator who has to think about the support of students, 
postdocs and/or technicians going forward. 

• What is the responsibility of the Nation’s research universities in encouraging 
participation in scientific research and preparing a STEM literate workforce? 

Research universities are uniquely positioned to play a leadership role in preparing a 
workforce in the STEM (Science, Technology, Engineering and Mathematics) fields, 
particularly given their inherent integration of research and teaching. This is a priority area 
for Duke University and several national, state and local programs have been enacted to that 
end, often with federal support, to both encourage and improve STEM participation in the K- 
12 level and retain students who have chosen STEM majors once on campus. 

Many of the STEM initiatives on campus are organized through Duke’s Pratt School of 
Engineering’s Engineering K-PhD Program. The primary goal of the K-PhD program is to 
increase significantly the number of children, particularly females and underrepresented 
groups, who choose to pursue science-related careers. Some of the initiatives focus on after- 
school programs in the K-12 arena. One example is TechXcite, a national engineering after- 
school program sponsored by NSF will feature a Duke-developed curriculum to be utilized 
by the national 4-H program. TechXcite offers hands-on, vibrant exploration of STEM 
through seven theme areas. 

Duke has also partnered with the nationally-based Project Lead the Way (PLTW) and the 
North Carolina Department of Public Instruction to develop the North Carolina Project Lead 
the Way program. Project Lead the Way is a rigorous STEM curriculum geared for 
elementary, middle and high school students. The North Carolina PLTW reaches 
approximately 100 schools in the state, impacting more than 14,500 students and 193 
teachers. In addition, Duke hosts summer programs and camps for students and training 
programs for teachers. 

In 2004, the Duke University Medical Center partnered with the Durham Public Schools 
through the Duke-Durham Neighborhood Partnership to create the BOOST (Building 
Opportunities and Overtures in Science and Technology) Program. BOOST aims to 
encourage Durham students in grades 5 to 12, particularly underrepresented minorities, girls 
and students from economically disadvantaged backgrounds, to get involved in science, 
medicine and related fields. The multidimensional program features summer camps, year- 
long projects, research summits and mentoring opportunities to attract and excite students 
about science. 

Of course, the job doesn’t end once students interested in a STEM major enroll in college, 
and Duke has worked to improve its own curriculum and provide other programs designed to 
keep these students interested in and excited about STEM. The Duke Smart Home Program 
began in 2003 as a student-run project and has developed into a “living laboratory” for 
students interested in energy efficient technologies or “smart” living. Projects allow students 
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to move ideas into proof of concept, development of prototypes and, finally, install-ready 
technologies. This program also provides an opportunity for students to interact with 
industry, through collaborative research, product testing and internship opportunities, to 
name a few. 

In addition, Duke’s Pratt School of Engineering has engaged in a restructuring of its 
curriculum in order to provide more opportunities for first and second-year students to 
participate in hands-on, project-based activities, something that was previously reserved for 
third and four-year students. 

* What novel programs, practices, and organizational processes is your university 
employing to encourage innovation and American competitiveness? 

Oversight and coordination of innovation and entrepreneurship at Duke is housed 
administratively within an organization, Duke Innovation and Entrepreneurship (Duke I&E) 
Duke I&E is committed to: 1) building a community and fostering a culture at Duke that 
supports innovation and entrepreneurship; 2) creating resources and infrastructure to support 
faculty, students and alumni in ideation, planning and launching of new enterprises; and 3) 
celebrating Duke entrepreneurs who are addressing the world’s problems through the 
creation of new ventures. Through Duke I&E efforts to promote innovation and 
entrepreneurship permeate all levels of campus activity from formal academic programs for 
undergraduates, graduates, and professional students to informal working groups to 
competitions open to entrepreneurs of all types. A brief overview of some of the programs 
available is presented below. 

Duke has a wide array of academic programs, at both the graduate and undergraduate level 
that focus on entrepreneurship. Many of these programs are located, not surprisingly, in 
Duke’s Fuqua School of Business. Among these Fuqua programs are: 1) the Program for 
Enhepreneurs (P4E) which assists entrepreneurs in launching new business and social 
ventures. It leverages Fuqua’s academic research, courses and broad community of 
practitioners to work with entrepreneurs to define, plan, establish, and finance new ventures; 
2) the Center for the Advancement of Social Entrepreneurship which is a research and 
education center that promotes the entrepreneurial pursuit of social impact through the 
thoughtful adaptation of business expertise; and 3) Invention-to-App li catio n which is a year- 
long, experiential class for MBA, graduate biomedical engineering, engineering 
management, medical, and medical basic science students designed to integrate and expand 
their prior learning and draw on the experiences of teammates in order to understand and 
screen a group of real-world research projects based on their commercial potential. 

Another academic program is housed within the Duke Law School. The Law and 
Entrepreneurship LLM Program operates at the intersection of the legal and business ends of 
new ventures and provides a valuable foundation for lawyers who plan to be involved with 
innovative ventures after graduation, either as advisers, executives, or CEOs. 
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There are many ways for students to get involved with entrepreneurship at Duke outside of 
the classroom setting. Graduate and undergraduate students can choose from a variety of 
student clubs and living groups . There are several networking opportunities for students, 
faculty and alumni - including interest groups for social entrepreneurship, mobile 
applications, biotechnology and many more. The annual Duke St art-Up Challenge (founded 
in 1999) is open to all Duke students to compete for seed funding for their enterprise. The 
competition has seven independent “tracks”, including undergraduate team, social venture, 
life sciences, and women-led teams. 

Research commercialization is the process of bringing research discoveries to market, so that 
they have a practical impact on people’s lives. The Duke Office of Licensing & Ventures 
(OLV) is responsible for patents and technology licenses for Duke University and is the first 
stop for a faculty member or new venture team looking to commercialize technologies 
initially developed on campus. OLV is composed of a team of invention managers who have 
expertise in licensing, business development, marketing, and legal matters. The office 
reviews incoming invention disclosures and works within its investor network to identify 
startup opportunities and to create new companies. 

There is also a number of specific funding and development support programs at Duke 
focused on particular areas of technology that are designed to assist new venture teams in 
navigating their technology through the commercialization process. These include: 1) the 
Duke-Coulter Translational Partnership Grant Program which is designed to accelerate the 
development of promising biomedical research programs that address important unmet 
clinical needs; 2) the Duke Translational Research Institute whose mission is to rapidly and 
effectively invent, develop, and test new drugs, diagnostics, and devices for human use; 3) 
the Biomarker Factory which is a company co-owned by Duke University and LabCorp that 
funds and manages the development and commercial launch of clinical diagnostics; 4) the 
Blackstone Entrepreneurs Network which presents a unique approach to accelerating the 
growth trajectory of promising start-ups in the Research Triangle Park. The Network reflects 
an unprecedented collaboration between the region's major universities, including Duke, 
UNC-Chapel Hill, NC State University, and NC Central University, the region’s 
entrepreneurial community, and the private sector. 

For Duke students considering starting a new venture or joining an early venture that does 
not necessarily involve Duke intellectual property? There are a variety of programs to help 
them get started and assist them as the venture develops. These include: 1) the previously 
mentioned Duke Start-Up Challenge which encourages students to plan and launch their own 
businesses, receiving feedback from experienced professionals and a chance to win seed 
capital; 2) the Program for Entrepreneurs (P4E) which lets Duke students receive course 
credit for work towards starting a company. Students with projects can attempt to join the 
program by pitching their ideas at an Idea Pitch Event; and 3) DUHatch, which has a primary 
focus of assisting student entrepreneurs in creating viable business ventures. 
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• In light of the release of the National Academies report, Research Universities and the 
Future of America, please comment on the strengths and weaknesses of the 
recommendations. 

Before addressing the specific recommendations, we should note that Duke University 
strongly endorses the three broad goals underlying the ten recommended actions. Those 
goals include the need to: 1) revitalize the partnership among universities, federal and state 
governments, philanthropy and the business community; 2) undertake actions that will 
streamline and improve research productivity at research universities; and 3) implement 
measures to ensure the pipeline of future talent in the STEM fields. It is essential to the 
future economic health and vitality of the nation that ways be found to successfully address 
these issues as the nation finds itself operating in an increasingly competitive world in which 
many of the comparative scientific and technological advantages the United States 
maintained in the past are no longer as significant or, in some cases, even present. 

Recommendation #1 

We stand fully behind the need for the federal government to adopt stable policies and 
practices for university performed research and development (R&D). This same notion 
underpinned the philosophy behind the Morrill Act of 1 862 which initiated the partnership 
between the federal government and the nation’s nascent university system. A primary 
driver of the Morrill Act was to foster research that would provide the United States a 
continual source of new technologies which would, in turn, allow the country to maintain a 
comparative advantage in an increasingly technologically competitive world. The need for 
the United States to maintain this scientific and technological advantage is even more critical 
today and the call encompassed in this NRC report to reexamine and renew that partnership 
could not be timelier. 

The call to raise national R&D funding to 3% of the gross domestic product and to provide 
full funding for the America COMPETES act, while not inherently unreasonable is probably 
a little unrealistic in the near-term in light of current fiscal realities facing the country. We 
firmly believe the principle of achieving an agreed upon level of national support for R&D is 
a conversation that should be undertaken but more realistically any implementation should be 
deferred until we get federal budgeting on more fiscally solid ground and the economy has 
gotten out of its current doldrums. 

Recommendation #2 

This recommendation is aimed at state-supported universities, of which Duke University is 
not one. However, we are supportive of the principles that underlay this recommendation. 

As one of the primary university players in the Research Triangle we have myriad 
interactions and collaborations with our near-by, state-supported, research universities and 
when they suffer we do feel that pain. We will leave elucidating the details of this 
recommendation to the three state institutions participating in this hearing. 
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Recommendation #3 

Strengthening the relationship between universities and private industry needs to be a 
cornerstone of any national policy designed to strengthen America’s research universities. 

As one of the three major research universities located in the Research Triangle we have seen 
the advantages to be gained from a 50-year partnership that includes research universities, 
state and federal governments, and private industry. The result is arguably one of the top 
research environments in the country, if not the world, particularly in the area of 
biotechnology. The nurturing environment provided in North Carolina has led directly to the 
appearance in the area of the R&D arms of many established companies and innumerable 
start-ups. Many of these start-up firms are derived from technologies that were originally 
generated as basic discoveries at the area’s universities and were supported by federal and 
state funding. 

Looking more specifically at the suggestions for implementation, we are supportive of 
measures that will strengthen the linkage between research universities and private industry 
and/or other research institutions (e.g., DOE national laboratories). However in this case, 
several of the suggestions in the report for implementation of Recommendation #3 are 
generally lacking in detail for accomplishing things that in several cases have been discussed 
by the vested parties (i.e., universities, industry, national laboratories, etc.) for years on end 
without clear resolution. Additionally, while we welcome any resources that support federal 
research, direct resources to support research via grants and specific programs are more 
preferable to our mind than most incentives provided through the tax code. In addition, it has 
been our observation that when most companies express an interest in funding research at 
Duke, they are not motivated to collaborate with us primarily because of the tax benefits 
(although one presumes they do not mind them). They generally want to collaborate with 
Duke because there is something they want done that they feel a Didce faculty member can 
provide for them. 

Recommendation #4 

At Duke University, we are very supportive of finding ways to increase research cost- 
effectiveness and productivity and see this as a constant driving force in our operations. As 
noted earlier in this testimony, in response to the 2008 economic downturn, the university 
was able to cut $125M per year from its annual budget. With respect to research we have an 
ongoing program to enhance research administration across the entire university, primarily 
through the increased application of advanced information technology within the grants 
administration structure. 

We very much support the call for greater interaction among research institutions and would 
reiterate that a considerable amount of cooperation currently goes on among institutions 
within the Research Triangle. There are many examples. The libraries of the three major 
research universities have long been linked through the Triangle Library Network (TLN) 
which does a lot to bring down costs that would otherwise be associated with maintaining 
scientific journals and many books at more than one site. Nuclear physics in the area has 
long been linked through the presence of the Triangle Universities Nuclear Laboratory 
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(TUNL). This DOE-sponsored accelerator provides a very cost effective approach to 
maintaining nuclear physics programs at the three area universities. Talks are now underway 
among the three research universities regarding sharing a single major data storage facility 
among the three universities to save on the costs associated with this ever-burgeoning 
component of all of our research enterprises. 

So while this recommendation is very much on target, it also represents a principle of 
operation that is already familiar to Duke, and most other research universities that we 
interact with, and recommends a goal we are continually striving to achieve. We also 
strongly support the implementation suggestion that research universities do a more effective 
job of better educating key audiences about the character of research universities and their 
importance to achieving state and national goals. 

Recommendation #5 

We are of the opinion that given the many fiscal issues currently facing the federal budget, 
coupled with the tenuous state of the nation’s economic recovery, now is probably not the 
time to be discussing the possibility of establishing a new program of this magnitude 
(however laudable the goals that stand behind it). Serious discussion of this recommendation 
should probably be put on hold until the federal budget has achieved a more sound footing 
and the economy is back on a more positive track. 

Recommendation #6 

This recommendation addresses a relatively contentious issue, covering the full indirect costs 
(F&A) of research on federal grants and contracts. The many issues involved here are 
frankly too complex to be address with the simple recommendation that all indirect costs be 
covered, especially on a basis that no new costs be incurred by the federal government. This 
issue itself is also currently being considered by the 0MB Task Force that is looking into 
streamlining a number of issues associated with federally-funded research. At this point, it is 
probably best to let that process run its course. 

Recommendation #7 

It is difficult not to be in favor of a recommendation to reduce regulations that increase 
administrative costs and are seen as impeding research productivity without improving the 
research environment. That is like apple pie on its surface. It is also the case that Duke 
University, like all research universities, wants to be seen as a good steward of taxpayers’ 
dollars. However, as noted previously in this testimony, we have seen something of a 
tsunami in new regulations over the past decade or so at a considerable net cost to 
universities. Some of these new regulations seem to have only marginal, or even negative, 
effects on research oversight. 

For example, as per federal statute (i.e., Bayh-Dole Act) we are cognizant of the need to 
transfer our basic science discoveries into commercial practice as efficiently and rapidly as 
possible. However, technology transfer is a complex process that is fraught with tripwires 
and there are many places where current regulations can hinder those efforts. One notable 
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example is Conflict of Interest regulations that are making it increasingly difficult for 
university inventors to remain fully engaged in moving their basic discoveries into the 
development stage on their way to commercialization because they judged to be too 
conflicted by current conflict of interest regulations. This is problematic because the 
inventors are the very people (from a technical standpoint) who should be most intimately 
involved at this stage of IP development and current conflict of interest guidelines can often 
serve to marginalize that involvement. 

That having been said, the suggestions for implementation of this recommendation, to review 
current regulations to try and eliminate redundant and ineffective regulations and to make 
regulations more consistent across federal agencies, both are very reasonable things to do at a 
limited cost. Such an effort could lead to marked savings in terms of both dollars to the 
government and enhancements in research productivity. 

Recommendation #8 

We strongly support this general recommendation to improve graduate education programs 
in the U.S. with the goal of attracting larger numbers of brighter students into STEM 
graduate studies. Particularly pertinent among the implementation recommendations is the 
goal of making graduate students more aware of an expanded range of opportunities for the 
use of a graduate degree beyond the academy. Many such educational activities are currently 
taking place within graduate schools across the country and by scientific professional 
societies, but more needs to be done in the future to make STEM graduate education a more 
appealing option for K-16 students. 

Recommendations #9 and #10 

We strongly endorse the general tenor of both these recommendations, the first of which (#9) 
calls for improving the number and diversity of students in the STEM pipeline by reaching 
out to all levels of the education system and taking specific steps to improve access to 
women and underrepresented minorities . 

Given the worldwide competition for students educated in STEM areas, the ability of the 
United States to attract foreign students trained in STEM subjects will be critical for allowing 
this country to maintain a competitive edge in science and technology in the future. To that 
end, the recommendation (#10) to streamline the process by which international students who 
want to study in the United States can obtain visas and doctoral students who obtain their 
degrees in this country can be allowed to remain here seems well justified and, within the 
constraints of national security considerations, worthy of relatively expeditious 
implementation. 

Recommendation #1 1 

While clearly not a committee recommendation per se, the overarching tenor of this NRC 
report and the development of our own testimony for this hearing led us to wonder whether 
another potential outcome of this reassessment of the partnership between research 
universities and the federal government might not be a call for a formal look at the country’s 
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research portfolio in light of the strategic research needs of the country going forward. In 
essence, does the current distribution of federal support for basic research align, or not, with 
where technology will most need to be advanced in the future if the country is to maintain its 
competitive science and technological edge. 

This suggestion could be seen as running afoul of those who feel this leads to the federal 
government placing bets on the future, something it should not be doing. The fact is we are 
already doing that with our current distribution of support for research and all this suggestion 
says is that it might behoove us to take a more strategic look at whether the research we 
currently support and the technology we will need going forward align to any extent or not. 

Thank you for your time and for your attention to this important issue. 
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Chairman Brooks. Thank you, Mr. Siedow. 

I want to thank the panel for their testimony, reminding Mem- 
bers that Committee rules limit questioning to five minutes. 

The Chair at this point will open the round of questions. Nor- 
mally, the Chair would recognize himself first, but in this instance, 
I am going to exercise the Chair’s prerogative and recognize a supe- 
rior Chair, Ralph Hall from the great State of Texas. 

Mr. Hall, you are recognized. 

Chairman Hall. With that description, I am not sure you have 
recognized the right guy but I thank you for it. And I thank you 
for being a Chairman that recognizes the importance, as this full 
room indicates, of the subject matter that we are talking about 
today. As a matter of fact, Mr. Chairman, some three or four years 
ago, back — to be exact — June 22, 2009, Bart Gordon, who chaired 
Science, Space, and Technology for eight years and was a wonder- 
ful Chairman, an unusual Democrat, and I was the Ranking Mem- 
ber at that time. There were two Senators — Barbara Mikulski and 
Lamar Alexander — that signed this letter on June 22, 2009, ad- 
dressed to Dr. Ralph Cicerone, President of the National Academy 
of Sciences; and Dr. Charles M. Vest, President of National Acad- 
emy of Engineering; Dr. Harvey V. Fineberg, President, Institute 
of Medicine. They may be in the audience, some of them; I am not 
sure, but they certainly know about this hearing. 

And we wrote to them asking, what are the top 10 actions that 
Congress, State governments, research universities, and others 
could take to assure the ability of the American research university 
to maintain the excellence in research and doctoral education need- 
ed to help the United States compete, prosper, and achieve national 
goals for health, energy, and environment and security in the glob- 
al community of this 21st century? That was our letter. Unlike the 
problem Darrell Issa is having of getting any letters out of the At- 
torney General, they answered back quickly and their answer was 
this: “Research Universities and the Future of America,” the sum- 
mary there, the 10 breakthroughs and one by one took them as 
they were asked. 

And I have — really the question I want to ask Mr. Holliday — Dr. 
Holliday but I want to ask Dr. Seemann first. In your testimony 
you stated that “each research university must leverage its respec- 
tive assets and capacities to pursue those challenge areas that best 
fit their strengths and then aggressively adjust investments and 
priorities around their home field advantage.” How has Texas A&M 
identified those assets and how have they handled those capacities? 

Dr. Seemann. Well, thank you for the question and let me also 
commend you for your vision in asking the National Academy to 
deliver this report. And let me also promise you that I will look 
closely after your family at Texas A&M University. 

Chairman Hall. Just so she passes. 

Dr. Seemann. As we say in Texas, yes, sir. 

Texas A&M was born as a great institution of agriculture and 
engineering and absolutely remains so and we have continued to 
grow on those strengths. More recently, we have begun to focus on 
the 21st century, I think the century that is increasingly about bi- 
ology and the life sciences and begun to parallel developments in 
that arena. And over the past six to seven years, the State of Texas 
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has made important and critical infrastructure investments in this 
arena in very state-of-the-art facilities for preclinical studies, for 
genomic medicine, and most recently, for a national center for 
therapeutics manufacturing that have built on much of our capac- 
ity. 

And that was rewarded, as you may know, last week in Texas 
by the announcement of a $285 million award from Health and 
Human Services Biomedical Advanced Research and Development 
Authority to do development and production of vaccines for emerg- 
ing medical threats, including pandemic flu and bioterror poten- 
tials. And again, that has come from our institution recognizing 
what its strengths are, recognizing where the opportunities are 
down the road — and particularly in the biomedical and life 
sciences — putting in place in partnership with the Federal Govern- 
ment, in partnership with the State the necessary infrastructure to 
support this success. And again, last week in Texas was a great 
day for Texas and Texas A&M with this very large award that we 
think will continue to move us forward. 

Chairman Hall. I thank you. I only have about 20 seconds left 
so I won’t get to ask Mr. Holliday his question about the outlook 
for federal and State funding over the next seven years and how 
sometimes they glossed over some fiscal constraints that you have 
to take into consideration. 

And my time is up. I yield back, but Mr. Holliday, I probably will 
send you something by letter, appreciate if you will answer it. 

And Mr. Chairman, thank you very much for being generous and 
letting me go ahead with my interrogation. And I am still con- 
cerned about my granddaughter because I know my scholastic 
record — one time I made four Fs and a D and my dad punished me 
for spending too much time in one subject. I am not sure that she 
didn’t get a little of that from me. 

I yield back. 

Chairman Brooks. Thank you, Mr. Chairman. Know that I will 
defer to your wisdom any time, you just let me know. 

I want to talk a little bit about our country’s financial cir- 
cumstances, and then I am going to follow that up with a question. 
Just to reiterate where we are, in November we blew through the 
$15 trillion debt mark. Sometime this year, we are going to blow 
through the $16 trillion debt mark. We have had three consecutive 
trillion-dollar deficits — $1.4 trillion, $1.3 trillion, $1.3 trillion. We 
are in our fourth year of what is likely to be a trillion-dollar deficit. 
What is the impact of all this? Well, two fiscal years ago our debt 
service cost was $196 billion. This past fiscal year that ended Sep- 
tember 30, our debt service cost was $221 billion, which means 
that we had an increase of $25 billion in a one-year period of time. 
What does that mean? Well, that is more than the entire NASA 
budget, one year. And we have lost that for future generations 
where those funds are no longer available for endeavors of a 
NASA-size quantity. 

We have got a lot of competing demands for Federal Government 
monies. We have got the programs that you all have brought out. 
We have got national defense. We have got all sorts of wealth 
transfer programs — food stamps, government housing, you name it. 
We have possibilities of significant tax increases, but to be quite 
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frank with you, to balance the budget would require more than a 
doubling of the income tax rates now being paid by all Americans 
who pay income taxes. And for those of you with an economic back- 
ground, you can imagine the adverse effects that would have on our 
economy, the job losses and whether we would actually have an in- 
crease in revenue or a decrease in revenue is an open question. 

So with that situation in hand, I am concerned about the report 
recommendation — particularly the Strategic Investment Program; 
that is item number five — along with some of the other rec- 
ommendations and whether they are consistent with the outlook 
for federal and State funding over the next several years. Please 
expand on how the study committee considered the current fiscal 
environment in its deliberations. Further, I am concerned that rec- 
ommendations for the creation of a new program — and that is the 
Strategic Investment Program, number five, that asks for another 
$7 billion per year — and covering the full cost of research don’t 
take into account the Nation’s true economic situation. 

What are your thoughts on this? I understand how what you do 
is productive, but if we are going to come up with an additional $7 
billion per year, where do you suggest it come from? Or how do you 
suggest we prioritize? That seems to be the task that Congress is 
faced with, properly prioritizing how our funds are spent. 

Mr. Holliday, if you will go first but then we will just work our 
way down the panel. 

Mr. Holliday. Thank you. Chairman Brooks. 

Excellent point. We discussed that at great length in our com- 
mittee. As we stressed in the committee, we believe it will take 
time to fully fund these programs. But we believe — in response to 
your question about where it comes from is we should focus on the 
things we can control today. Many members of this panel have 
talked about the regulations that we believe are choking down our 
universities. In the report, we show three examples of universities 
that have found the ways to save $60 to $75 million per year by 
looking at their own backbone operations, not the research itself 
but the support systems. And we believe those should be imple- 
mented. 

Urging companies to partner with universities is a step in the 
right direction. A simple example from the University of Tennessee 
and DuPont — we both were working on next-generation biofuels. 
DuPont and University of Tennessee decided to pool together. It 
would be much more effective and cut through costs. I think if we 
put the framework in place where in the short term we can do 
much more of that. 

If I could close with the question, though, is it is very important 
as you are considering deployment of funds to look at what are in- 
vestments and what are costs? And we truly believe these are in- 
vestments that get paid back multiple times — not immediately, but 
over time, to the country. 

Chairman Brooks. Dr. Mason, again, if there is any ammunition 
you can give me in this debate that we are likely to have in the 
halls of Congress, very much appreciate it. 

Dr. Mason. Yes, Chairman Brooks. From a fiscal point of view 
in our State of Alabama and at Auburn University, cuts are very 
real. We have to make very clear decisions. I will assure you we 
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have had to understand with no new monies are coming in what 
do we do? We have made decisions at the local level as the Nation 
will have to what will we need to stop doing in order to do other 
things? 

On the other hand, we tried to align our capabilities and our fa- 
cilities with what we looked at national strategic areas. One of 
those is in the cybersecurity area. By sharing our research facilities 
with the private sector, with the federal agencies, with State agen- 
cies, and various forms of the private sector, we have been able to 
pool funding at a certain level to accomplish and create some new 
opportunities and job creation. 

So my point is the reality is it may not be where all new reve- 
nues come from, but I do support the idea of the partnering 
among — across all areas. 

Chairman Brooks. Thank you. Dr. Mason. 

Dr. Seemann. 

Dr. Seemann. Yes, thank you. 

I remind you what you know about — much better than I — about 
the federal budget and that is we exist as successes that we have 
talked about today, the innovation that comes from American uni- 
versities in a sense is funded through the Federal Government out 
of that very small part of the budget, the discretionary part that 
is left over when all the big things are funded. So I remind you 
that from that little bit that is there come future cures for cancer, 
come solutions to our energy challenges, come answers to our cli- 
mate change dilemmas, et cetera, et cetera. So at least holding onto 
the investments that you are making — and thank you for making 
them — I think are critical down the road for this country to con- 
tinue to see the extraordinary contributions in the future that we 
have seen in the past. 

But I would say as I said in my remarks, there are responsibil- 
ities in both — on both sides, the government and the universities. 
The first is to focus, is to pick and choose what it is we want to 
invest in and what we are going to let stand aside for a moment, 
what we are not going to invest in. And that is often one of the 
most difficult discussions both in government and at universities as 
to what we will do and what we won’t do. 

Secondly, again, on both sides — as I emphasized and as Mr. 
Holliday said — I still think there is a great deal of room left for effi- 
ciencies. Universities are working every day to be more efficient 
with the resources that you give us, but we think we can be more 
efficient. 

On the other side, the regulatory burdens that are placed on us 
that we think are above and beyond are extraordinary costly to our 
universities and they directly take dollars away from supporting 
research itself. They take away dollars from working on cures for 
cancer. They take away dollars for finding energy solutions. They 
create burdens on our faculty that may consume up to 40 percent 
of a faculty member’s time in non-research functions because of 
that. And that is really not what we want our best and brightest 
minds working on. 

Chairman Brooks. Thank you. Dr. Seemann. I am in whole- 
hearted agreement. 

Dr. Tol&rt. 
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Dr. Tolbert. Thank you, Chairman Brooks. 

I would echo everything that my colleagues have said and simply 
add to what Dr. Seemann just said that in fact this regulatory bur- 
den is growing, and it has an impact on federal spending and uni- 
versity spending. We feel across the universities that internally we 
must continue to find efficiencies in the way we respond to regu- 
latory oversight in the use of taxpayer funds, but also that we 
would like to be partners in developing rational policy that will 
streamline federal regulations. I can think of a couple of areas. One 
would be in export controls where there are redundancies and actu- 
ally inconsistencies in — among some of the regulations. They are 
extremely important regulations. The easier they are to follow, the 
clearer they are, the less work it will take and the better job we 
will do at the universities and also on the federal side in assuring 
accountability. That would be one. 

Another place would be effort reporting as a very specific exam- 
ple of something where we do sort of a whole separate shadow sys- 
tem of following effort on research grants that is probably not nec- 
essary and would be a place where we could find efficiencies. 

Chairman Brooks. Thank you. Dr. Tolbert. 

Dr. Siedow. 

Dr. Siedow. Thank you. Chairman Brooks. 

We may have reached that point where everything that needs to 
be said has been said but not everybody said it, so I will just reit- 
erate a couple of points that have been made, because I think they 
are fairly critical. One is not everything in this report can clearly 
be implemented in the near term. And there are some fiscal reali- 
ties which you have pointed out which I absolutely agree with that 
mean we are going to have to think — the strategic program that 
they suggested may well have to be thought down the road when 
our economic and fiscal house is in better order. I think the sugges- 
tion is still good; it is just not viable at this point. 

I would just — boy, let me hammer home. If you want to get — if 
you want to look at where we can get efficiencies or make strides 
right now, regulations are just burying us and we really do need 
to — as I think was recommended — it wouldn’t be that costly to take 
a very hard look at the regulations now and see where we can 
streamline some of those. 

Just to bring up an example that hasn’t been brought up, I am 
really concerned at Duke at how the conflict-of-interest regulations 
are running right up against orthogonal to our attempts to tech- 
nology transfer. I mean we talk about — again, we talked about 
speeding up the rate at which technologies get incorporated from 
the basic discoveries into application where that second step we are 
just — we are getting — we are running into potholes because the 
conflict-of-interest rules are taking the very professors who should 
be taking that next step out of the picture or at least marginalizing 
them to some extent. 

Again, collaborations be it with industry, be it with other univer- 
sities, I think many people in this room would be surprised at how 
much Duke and the University of North Carolina collaborate on a 
regular basis, particularly in the biomedical realm. Collaborations 
are just an excellent way to achieve efficiencies. I could go on. The 
list is quite long but I think there are — I guess the bottom line is 
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I think there are plenty of things in this — the NRC report where 
they have recommendations that in fact would not — would either 
cost much or might not even cost much of anything at all that need 
to he looked at very carefully in the near term. 

Chairman Brooks. Thank you, Dr. Siedow. 

At this point I would like to thank Mr. Lipinski. It is abnormal 
for two Republicans to go back-to-back, but he and I discussed it 
and he was gracious enough to allow the Chairman of the Science, 
Space, and Technology Committee to go first followed by the Chair- 
man of this Subcommittee. 

And Mr. Lipinski, as you engage in your Q and A, I am not often 
liberal, but I will be likewise liberal and generous with your time 
as you ask questions and seek responses. 

Mr. Lipinski. Thank you, Mr. Chairman. And I do have a lot of 
things that I want to explore with the panel, so I appreciate that. 

So many things, trying to figure out where to start. First thing 
I think I just want to quickly make it clear for everybody the situa- 
tion that public universities are in right now. I think, as Mr. 
Holliday said, the public universities are on thin ice right now. Dr. 
Tolbert, what is the percentage — can you tell us again what the 
percentage is of funding at the University of Arizona that comes di- 
rectly from the State? 

Ms. Tolbert. Our current level of funding in the — is in the 20 
percent range. It has fallen 40 percent in just the last few years. 

Mr. Lipinski. And I don’t know if Dr. Mason or Dr. Seemann can 
tell us anything about their universities, what percent comes from 
the State. Do you know? 

Dr. Mason. Congressman Lipinski, I don’t know the percentage 
but in the — I can do it in a different fashion, if you would allow 
me. I arrived at Auburn in ’08 and since ’08 from an $800 million 
appropriation, over $125 million, I believe, has been reduced. So, 
you know, whether that is a proportion of the entire university 
budget, but the implication of that is profound. 

Mr. Lipinski. Dr. Seemann, do you have any 

Dr. Seemann. I am not — it is around the number at the Univer- 
sity of Arizona. I came three years ago from the University of 
Rhode Island, and during my tenure there, that — the percentage of 
State support slipped below 10 percent. And I know there are a 
number of universities that are down at that end of the percent- 
ages of State support. 

Mr. Lipinski. Well, I was going to say Dr. Tolbert is doing rel- 
atively well there at the University of Arizona, from what I hear. 
And I hear more along the lines in the State of Illinois down closer 
to what Dr. Seemann is talking about, 10 percent. So I just want — 
I don’t think most people in this country understand how — they 
still see State universities and they think that there is a large per- 
centage of the money for those universities that is actually coming 
directly from the State. So I just wanted to make that point. 

Commercialization of university research, I think, is critically im- 
portant here. We are investing a lot — the Federal Government is 
investing a lot, taxpayers are investing a lot in research at our uni- 
versities across the country, and I think more needs to be done to — 
in commercialization. Is there anything specifically that anyone can 
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talk about that their universities are doing to help with commer- 
cialization? I will start with Dr. Siedow. 

Dr. Siedow. We have — actually, you can go onto the Website. Ac- 
tually, if you look in my written commentary, I actually pointed out 
we have an innovation and entrepreneurship program that basi- 
cally tries to coordinate entrepreneurship across campus. And there 
we have the Duke Fuqua School of Business, the School of Law, the 
Medical School are all participants in any number — and when I say 
any number, the number is about — I think there are 12 different 
programs that I counted up when I was putting together the writ- 
ten testimony — that are various programs that are designed to ei- 
ther educate entrepreneurs or, in many instances, take actual IP 
and — as a part of the course — develop that IP and to try and move 
it downstream as it goes along. So we are — we really have — our 
strategic plan of several years ago focused on technology transfer 
and translation of our basic discoveries into application as one of 
our strategic goals. And we have worked very hard to bring that 
about. And again, if you look in my written testimony, there is a 
fairly good list of what we are doing and I think it is fairly impres- 
sive. 

Mr. Lipinski. Anyone else like to comment what their univer- 
sities are doing? Dr. Tolbert. 

Dr. Tolbert. Thank you. Chairman — sorry. Ranking Member Li- 
pinski. 

At the University of Arizona, we are changing the way we do 
technology commercialization, because we have not been as effi- 
cient and effective as we know we could be. One of the things we 
have done is to take a new dean of our business college, our College 
of Management, and give him strong control over the new direction 
we are taking with something we call Tech Launch Arizona. We 
have a top-ranked entrepreneurship program, and we are increas- 
ingly bringing the students and the faculty into that pipeline from 
basic research through to technology commercialization. We are 
bringing under one umbrella the functions of technology transfer 
and business incubation and movement into our technology park so 
that we can have an easier handoff. To the faculty member who is 
an innovator and an entrepreneur, it will be an easier process than 
it has been in the past. 

And then finally, I would say we know that we are going to have 
to raise philanthropic funds to help us through — I think it was my 
colleague to the left who talked about a valley of death. There are 
several valleys of death for new intellectual property, and we can’t 
raise those funds any way except to go out to the private sector and 
the philanthropic community to help us generate a fund that even- 
tually we expect will be evergreen. 

Dr. Seemann. And Texas A&M is doing all the same things that 
our peers are, but I would like to use the question to — in this arena 
to make a point about the relationship between research at univer- 
sities and education and that they are not two separate things at 
our institutions, but rather they are inextricably linked even in 
this arena. It is critical that we teach our young people and our 
students about what it means and what has to happen to develop, 
commercialize, market technologies, create new companies, and I 
am very proud to say that my office, in this past year, in collabora- 
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tion with our Mays School of Business, has created a student inno- 
vation accelerator bringing some extraordinarily bright students of 
Texas A&M in partnership with faculties and ideas to create for 
them a place, an opportunity, the resources to begin thinking about 
how this happens and in fact probably, if it works like I want, see- 
ing the next Facebook come out of a small investment in putting 
our students in that kind of environment. 

Mr. Lipinski. I think that is a good point that this is all — we talk 
about commercialization; it’s often lost that what we are talking 
about is education, educating students, educating faculty on how to 
commercialize, how to be entrepreneurs. So that is still all part of 
education. So if Dr. Mason — you don’t have to add anything but if 
you have anything, go ahead. 

Dr. Mason. Well, I am an academic so I have to add something 
but I will be very, very brief 

Mr. Lipinski. I understand that. 

Dr. Mason [continuing]. And I appreciate the Chairman’s allow- 
ance. Just two comments in transition, so in our incubator — that 
is what you will also see in many universities where we have stu- 
dent companies being formed, what better way than to take this in- 
tellectual knowledge right from the students, and the students are 
starting companies. These are investments that we are talking 
about. While they often are perceived as costs, but the fact is, 
imagine investing in our next generation in that manner. 

Something even more specific, we are making transitions from 
what used to be referred to as technical licensing officers, a very 
regulatory type of approach. I oversee our 501(c)(3) technology 
foundation, and we now hire business development people who 
come from industry and also bring along with them the private sec- 
tor investment portfolios and our contacts. So in response to the 
Chairman’s question and to yours, literally, the private sector is 
also willing to invest. It is the partnership that we were looking 
for. So thank you very much for the amount of time. 

Mr. Lipinski. And I wanted to — as people here have often heard 
me say — promote an NSF program called Innovation Corps that is 
teaching faculty members and teaming them up with faculty mem- 
bers, graduate students teaming up entrepreneurs and teaching 
them how to commercialize. And I think that we need to be doing 
more to sort of bring the best practices. From what you all have 
learned, that all of our universities have learned because a lot has 
been done in the past 20 years, especially in the last decade when 
we are talking about tech transfer, commercialization, and there 
are some different ways it is being done at different universities. 
And I think that we really need to collect all the best practices 
and — so that we — everyone learns from each other. 

And the last thing I just want to say I think we could all agree 
up here in Congress to work on easing the regulatory burden, and 
I think that is something that we need to address further time in 
up here on Capitol Hill and making the changes that we can so 
that the Federal Government is not putting too many burdens on 
our universities. 

Thank you very much. Mr. Chairman, I yield back. 

Chairman Brooks. Thank you, Mr. Lipinski. 
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I appreciate the patience of our two colleagues to my left. The 
Chair first recognizes Mr. Hultgren of the great State of Illinois. 

Mr. Hultgren. Thank you all for being here, so grateful for your 
time and your work. I am passionate about this subject and really 
do appreciate all that you have done. 

So much of what you said really struck me. One thing right at 
the end of Dr. Siedow’s testimony talked about almost as a — kind 
of a side comment but also maybe a challenge of looking at 
prioritization and how we actually are looking system-wide at basic 
scientific research and how we are spending money and are we 
doing it most effectively as we possibly could. I agree with that. I 
think we need to do that. I am frustrated being one of the new 
Members here in Congress feeling like we have very little vision as 
far as science policy goes for our Nation from the government, from 
our leadership and we need to change that. We need to be working 
with you and I want to be a part of that. I hope this — I know this 
Committee and Subcommittee will be part of that as well. 

I think part of that discussion, though, has to be not just limited 
to basic scientific research but science and what should we be doing 
as a Federal Government? I think this is a really important discus- 
sion to have. I am privileged to have quite a few physicist constitu- 
ents in my district who are much, much smarter than I am and 
they remind me of that often. But they are a wonderful help. And 
one of the things that they talk to me about and it just clicked with 
me is there is really two forms of science. There is Newtonian 
science and Edisonian science. Newtonian science really is basic 
scientific research. Why does something work and how are we 
going to discover new reasons why things work? And Edisonian 
science is how do we apply? How do we use what we know to make 
our lives better? Both are very, very important. 

I absolutely am convinced that the private sector is very good at 
the Edisonian science, that if we are continuing to provide advance- 
ments in Newtonian science, private sector for the most part can 
step up and take the ball to the next part of applying it to make 
our lives better. But I am absolutely convinced that the private sec- 
tor is not good at Newtonian science, that basic scientific research, 
and that is where we need our research universities to continue to 
step up, to continue to be funded, and I would say continue to work 
with our national laboratories. We haven’t talked about that very 
much, but I think that is a key piece. 

And I just feel like right now there is an attack against our na- 
tional laboratories. I can’t see it any other way where, again, many 
applied science line items are being increased 30 percent, 20 per- 
cent, and yet our national laboratories are being cut 10 percent, 15 
percent. It is just — to me it is a misapplication of limited dollars 
that we have got where the private sector oftentimes can step in 
and do this applied science. No one other than universities, our na- 
tional laboratories with the Eederal Government’s direction can 
really do this basic scientific research. 

So I want to be a part of that discussion. We need your help. I 
think you are a really key resource in this along with our national 
laboratories to be able to do that. 

One of the things I would challenge you all with — and I have 
talked to my own universities about this as well. I am privileged 
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to represent Fermilab and — so that is how I get my connection of 
all my brilliant physicists that I get to represent. But I am so 
proud of what they have done and the great work that they have 
done but also sense frustration from them right now of really get- 
ting the support that they need to do the great work that I know 
they can do moving us into the future. But I have encouraged them 
to continue to build the relationships with their research univer- 
sities and have research universities reaching out to their Members 
of Congress and Members of the Senate to be talking about how 
important this is. 

We all talk and believe in the importance of STEM education and 
getting young people interested in this, but we are not going to get 
them interested if there is not a place for them to be able to use 
that knowledge and education here in America. If they have got to 
go over to China afterwards to be able to use that or Russia or 
India or Europe, we have lost the battle. 

And so I encourage you just to continue to be talking to your 
Members of Congress of how important this is. I have seen it very 
practically where there has been issues where I have tried to talk 
to one of my colleagues and say, hey, I need your help to sign on 
to this legislation. We don’t get an answer. Finally, we will call a 
university in their district, university president calls this person. 
Five minutes later they are on our letter. So you have a power and 
I just encourage you to continue to use it. We need to hear from 
you of how important this is for current students at your univer- 
sities, for your professors, for the research they are doing, but also 
for our K-12th graders who are interested in going into science and 
yet are saying maybe there is not a bright future for me in that 
and I will go somewhere else. No, we can’t let that happen; it is 
too important. So I am getting up on a soapbox. I apologize for 
that. 

But real quickly, in the last minute I have, one of the questions 
I had was brought up of regulation and the amount of time that 
is used dealing with regulation. And specifically wondered if one or 
two of you could maybe mention what reform could happen? What 
are some of the frustrations you have that is pulling you away from 
the research that could be done and some regulatory reform that 
we could be doing to free up our research universities to do the 
great work that they can do? Great, thank you. 

Dr. Tolbert. Congressman Hultgren, thank you for that ques- 
tion. 

Between the two of us at this end of the table, we have suggested 
a couple of areas. There are many areas — I think this really de- 
serves significant attention — many areas where we can imagine im- 
portant efficiencies are available that will not decrease our account- 
ability. We will be held accountable for spending the dollars cor- 
rectly. One is conflict of interest, which you heard about from Dr. 
Siedow. And another one is effort reporting. It is an area that is 
too technical to go into in detail here but it — we really do have par- 
allel shadow systems which is just really not necessary. It is not 
a good waste of time — it is a good waste of time. 

Mr. Hultgren. It is a waste of time. 

Dr. Tolbert. Excuse me. And then the other I would bring up 
again is export control. It is increasingly difficult. Dual use is an 
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important issue that has to be dealt with in great technical detail 
but, in fact, I think most universities have had to hire external 
legal counsel to help us interpret the ITAR — the International 
Trade in Arms Regulation — guidelines because they are virtually 
uninterpretable by us internally. And I think that that could be im- 
proved. Thank you. 

Mr. Hultgren. Thank you very much. Again, thank you all. If 
you have other suggestions and if it is okay if I can ask permission 
to follow up with you or my office to follow up with you on specifics 
of what we can do because we want to — I want to go after some 
of this. And again, we want accountability and I believe we can 
still have an accountable system without some of this crazy redun- 
dancy, without this waste of time, without a lot of things that are 
just outdated that just don’t make sense any longer, new ways of 
doing something more efficiently. 

My time is up so thank you so much. I will be following up with 
you if that is okay just to get other suggestions you might have. 

I yield back. 

Chairman Brooks. Thank you, Mr. Hultgren. 

At this point, the Chair recognizes the Chairman of our Space 
and Aeronautics Subcommittee, Mr. Palazzo from the great State 
of Mississippi. 

Mr. Palazzo. Thank you, Mr. Chairman. 

Mr. Lipinski brought up some good points when he was talking 
about the commercialization and entrepreneurship and I think. Dr. 
Tolbert and Dr. Siedow, you pretty much covered those. But as a 
follow-up question — this was going to be for Mr. Holliday, so if you 
could just put your entrepreneurship caps back on — when the study 
committee was assessing the needs of our research universities, did 
you discover that most research campuses now have tech transfer 
offices? Or is it still a major impediment to moving research out 
of the labs? And also how about entrepreneurship programs like 
the ones Dr. Tolbert and Dr. Siedow mentioned in their testimony? 

Mr. Holliday. Great question, sir. 

Yes, universities have tech transfer offices, but they are not as 
efficient and effective as they should be. From my experience with 
DuPont, we actually deployed three of our best tech transfer people 
to go around and coach universities on how to do that. We put in 
place a net company that — where they could actually sell that 
from, so we think that is a very important place. 

But what I would stress is if you start early on with partnering 
with entrepreneurs, partnering with businesses as they are devel- 
oping the technology, then those routes to transfer it out become 
much more obvious and the technology is more fit for commer- 
cialization. Most discovery research at university is not ready to be 
commercialized. It still may take a year or two to be done so you 
have got to find the right partner to actually commercialize it, and 
that is what is critical. 

Mr. Palazzo. Thank you. 

Dr. Mason, in your testimony you mentioned that Auburn’s 
Space Research Institute was recently closed. What happened to 
the students, professors, and researchers who had been working at 
and through the Institute? 
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Dr. Mason. Yes, Congressman. When we all take on new jobs, 
you open a door and then you have to deal with what is behind the 
door. In that situation, we — the university had been trying to sus- 
tain the operations of that Space Research Institute. When I ar- 
rived there, the funding was not available through NASA and 
through others. Fortunately, over a four-year period we were able 
to, through attrition, some people were absorbed in other units, 
several of them went out and started some small companies, and 
then some of the facilities are now going to be shared with the Uni- 
versity of Alabama at Huntsville. So in reality it was the produc- 
tivity of trying to sustain something in separation from — so we pri- 
marily allocated to the locations that were best suited for trying to 
continue it. 

But the fact is that no longer exists at that university, so if one 
were to stand up some new initiatives, one has to recognize that 
infrastructure and that personnel are not there. So whether it is 
my university or others, when we go through these cuts, that is 
what will happen. Things will have to be redeployed elsewhere. 
That will cause some inefficiencies to start them up again. 

Mr. Palazzo. Dr. Mason, that was well said. 

Mr. Chairman, I yield back. 

Chairman Brooks. Thank you, Mr. Chairman. 

At this point, I am going to close with one set of remarks. And 
I focused on recommendation number seven from your report, and 
it is one that the Committee and its witnesses have focused on ex- 
tensively — reducing regulatory burdens. And it seems to me that to 
a large degree we have been talking at the 30,000-foot level, maybe 
even have gotten down to the 10,000-foot level, but as much as pos- 
sible I would ask our witnesses and their colleagues to get into the 
weeds a little bit. 

With respect to recommendation number seven, it says — and I 
am going to quote some particular parts — “federal policymakers 
and regulators and their state counterparts should review the costs 
and benefits of federal and state regulations eliminating those that 
are redundant, ineffective, inappropriately applied to the higher 
education sector, or that impose costs that outweigh the benefits to 
society. The Federal Government should also make regulations and 
reporting requirements more consistent across federal agencies 
that universities can maintain one system for all federal require- 
ments rather than several thereby reducing costs. Reducing or 
eliminating regulations can reduce administrative costs, enhance 
productivity, and increase the agility of institutions.” 

If you would, I would appreciate it if you all could get some of 
your colleagues and yourselves to get into the weeds a little bit and 
identify specific regulations that you think that this Congress 
should be involved in the change of or the repeal of Now, I would 
very much welcome that kind of in-the-weeds insight that you can 
share with us, this Committee, in written form. You can also ad- 
dress my congressional office in a written summary of the regula- 
tions that I am talking about with the C.F.R.’s. If you can identify 
them by number and section, that would be wonderful. 

I was going to close my remarks at this point, but I see Dr. 
Siedow has his hand going up so if you would like to add a few re- 
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marks, inasmuch as I do have a degree from your university, I feel 
great deference. 

Dr. SiEDOW. I appreciate taking advantage of that, and thank 
you for recognizing me. 

I would just like to point out we can do that relatively easily. 
And point of fact, because last summer, in response to the 0MB A- 
21 Task Force, they asked for examples of where we saw regulatory 
burdens, and we have actually — through the AAU, the auspices of 
AAU and COGR have actually developed a bunch — a whole list of 
in-the-weeds regulations that we think could use some help. So it 
will be a very easy thing for us to put together because we have 
done that within the past year. 

Chairman Brooks. Well, fantastic. If you could please commu- 
nicate that list to the Subcommittee staff and to my office along 
with any justifications or reasonings, explanations as to why that 
particular provision needs to be changed or eliminated, I would 
very much welcome it. And I would love to be your champion with 
respect to overregulation by the Federal Government. I am familiar 
with the well-intentioned but sometimes counterproductive effect 
some of our regulators have in the Federal Government. 

With that being the case, I want to thank the witnesses for their 
valuable testimony and the Members for their questions. In par- 
ticular, I want to thank Mr. Lipinski for allowing the Chairman of 
the overall Committee, Mr. Hall, to go out of order. 

The Members of the Subcommittee may have additional ques- 
tions for the witnesses, and we will ask you to respond to those in 
writing. The record will remain open for two weeks for additional 
comments from Members. 

The witnesses are excused and this hearing is adjourned. 

[Whereupon, at 11:26 a.m., the Subcommittee was adjourned.] 
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Questions for the Record 
The Honorable Mo Brooks 

HOUSE COMMITTEE ON SCIENCE, SPACE, AND TECHNOLOGY 
SUBCOMMITTEE ON RESEARCH AND SCIENCE EDUCATION 

The Role of Research Universities in Securing America 's Future Prosperity: 
Challenges and Expectations 

Wednesday, June 27, 2012 
10:00 a.m. 


QUESTIONS FOR MR. HOLLIDAY: 

1 . In your testimony you noted that the study committee looked at the appropriate rotes of 
universities, government, and business in the development of technology and its transfer to 
the marketplace. The Committee is very interested in ensuring the federal government 
maintains its responsibility for funding basic, fundamental research. However, there is often 
debate regarding the role of agencies like the National Science Foundation when it comes to 
funding more applied research. Did the study committee consider fiscal constraints on 
opening federal investment to more applied sciences? Did they consider the government’s 
potential ability to pick winners and losers in funding more applied science? Did the study 
committee consider prioritizing basic over applied research? If any of the answers are yes, 
please explain. 

Response from Mr. Holliday: 

The study committee was cognizant of and robustly discussed the constraints of the ciuTent 
federal fiscal environment and, consequently, recommends both actions with tittle or no cost that 
could be taken in the short term and increased investments that should be made over time as the 
economy improves. 

The committee was primarily interested in ensuring that the nation invested in a significant, 
stable, and sustainable way in university research. Our concern, in this regard, was the 
preservation of the capacity of university researchers to conduct the nation’s basic research that 
leads to new knowledge, ideas, and innovations in the long-term. This focus, liowever, was not 
meant in any way to preclude federal investment, as appropriate, in applied research that is 
designed to meet national goals for security, health, energy, the environment, and more. It is 
critical that a portion of the federal science and technology investment portfolio, as distributed 
particularly through mission agencies other than NSF, is aligned with specific national goals. 


2. In your testimony you noted that while industry has dismantled its large corporate research 
laboratories they have not yet fully partnered with research universities to fill the gap. What 
is stopping industry from moving forward on these types of partnerships? Why hasn’t this 
happened organically? 
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Response from Mr. Holliday: 

It is my belief, based on my experience with DuPont, that the largest firms understand the 
importance of partnering with research universities and already act on it. DuPont, for example, 
had a significant partnership with MIT to develop biotechnology for materials or industrial 
applications and another with the University of Tennessee for second generation biofuels. 
Companies like DuPont understand the value of such partnership and arc large enough to have 
the contacts and take the risk. 

Incentives are nonetheless important, particularly for bringing more moderate size (perhaps $2-6 
billion in sales) firms into early-stage research partnerships with university researchers. The 
payofUthat is, the return on investment— for the taxpayer is innovation that leads to US-located 
economic activity and jobs which should be a condition of the federal investment, 

3 . The second recommendation in the National Academies report suggests “state governments 
should move rapidly to provide their public research universities with sufficient autonomy 
and agility to navigate an extended period with limited state support.” Please describe the 
findings or examples of lack of autonomy that led to this finding? Did the study committee 
have any examples of states where governments had offered more autonomy? What are the 
results from the increased agility and autonomy? 

Response from Mr. Holliday: 

Today the most powerful forces driving change in higher education come from the mai'ketplace, 
driven by new societal needs, the limited availability of resources, rapidly evolving technologies, 
and the emergence of new competitors such as for-profit ventures. Clearly, in such a rapidly 
changing environment, agility and adaptability become important attributes of successful 
institutions. Yet, even as state support has declined, the effort to regulate universities and hold 
them accountable has increased. To some degree, this is evidence of governments attempting to 
retain control over the sector through regulation even as their financial control has waned, since 
state support has dropped below 10% to 20% of operating revenues in many public research 
universities. 

In feet, today most public research universities can rightly argue that the primary challenge for 
them is that they are both seriously underlunded through declining state appropriations and 
seriously overregulated by state policies in areas such as employment, financial affairs, bonding 
authority and contracting, tuition control, and open meetings requirements. In fact, in some states 
there have even been efforts to interfere directly with the cumculum and research agenda, 
particularly in controversial areas such as stem cell and climate change research. 

One finds strong evidence of the importance of adequate institutional autonomy to the world- 
clas.s quality of public research universities in states such as Michigan. Virginia, and California, 
long characterized by strong university autonomy, compared to the modest achievements of 
public research universities in more highly regulated state systems such as New York, Ohio, 
Illinois, and Florida. Since public re.search universities will be required to dramatically 
restructure their operations to sustain their quality during what is likely to be a generation-long 
period of inadequate state support, such autonomy and agility will become even more essential. 
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4. When the study committee was assessing the needs of our research universities, did you 
discover that most research campuses now have tech transfer offices or is that still a major 
impediment to moving research out of the labs? How about entrepreneurship programs like 
the ones Dr. Tolbert and Dr. Siedow mentioned in their testimony? 

Response from Mr. Holliday: 

The study committee was aware of university technology transfer offices and the key role they 
play in licensing specific inventions. However, we were less interested in that process than in 
finding new ways to have business and universities actually partner in the research in a 
synergistic way that made the whole greater than the sum of the parts. It is that kind of 
collaboration or partnership that will take the ecosystem to a new level of value-added and we 
need to develop processes to guide this toward our biggest problems and opportunities. Wo need 
to encourage existing companies with the capability to scale up fast to be more entrepreneurial. 

The committee did not discuss entrepreneurship programs such as those discussed at the hearing. 
However, we were acutely aware that the be.st vehicle for “technology transfer” is in the people 
themselves: the education of students who go on to produce innovations in business, non-profits, 
and government; and the faculty and students who create start-ups that lead to new economic 
activity and opportunities for many more. This is why we focused on talent development in our 
last three recommendations that focused on improving STEM education, attracting foreign talent, 
increasing diversity, and better aligning graduate education for the careers that students will 
have. 

Lastly, with regard to entrepreneurship, 1 would like to mention a new NSF program that has 
come to my attention, the NSF Innovation Corps (or, I-Corps). This program, launched by NSF 
Director Subra Suresh while our committee was undertaking its work, wa.s not discussed and 
considered within the context of out work. Speaking personally, though, this public-private 
partnership appears to be a promising means for educating researchers and students about the 
process of identi fying product opportunities and commercializing them. The program is one year 
old and should be followed and supported to see how it succeeds over time. 
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Dr. John Mason 
Auburn University 

Responses to Questions for the Record 

1) The National Academies report identifies "national goals " that include advances in medicine 
and health care, energy security, improved standards of living, and education of children and 
adults. What are your thoughts on the national goals identified in the report? Do you believe 
this list is comprehensive or are there any areas you think may have been missed? 

The report’s “national goals” are comprehensive, timely and fully supported by previous and 
current research. Furthermore, the report makes clear that research and technology are critical 
to our economy and overall well-being. 

However, my concern is not about its comprehensive nature or range of recommendations 
but rather its lack of specificity on next steps. Without an action plan for implementation, it 
will likely be no different from previous reports. In other words, it will generate positive 
discussion but little to nothing will be done to implement its goals and recommendations. 

2) Following the fourth report recommendation to improve university productivity, how 
challenging is it for research universities to eliminate redundant activities, programs and 
structures? What does this type of introspection require from your university? 

It is a lengthy process but a valuable one because of the consensus it builds for change and, 
in this case, retiring programs. 

We closely studied numerous programs and eliminated those that no longer serve faculty and 
students efficiently or were not aligned with our mission of instruction, research and 
outreach. Task forces identified those areas where funds could best be invested to serve 
targeted institutional and national priorities. As a result, we have reinvested more than $5 
million since 2010 toward enhancing research and creative scholarship. 

Additionally, a university efficiency task force is now completing its final report 
recommending changes and next steps for the procedures and practices that guide the 
application of current and future institutional policies. The recommendations are designed to 
improve the general efficiency and effectiveness of the institution’s operations. 
Recommendations fall into one of the following categories: 

1) improve policies, procedures, processes and/or practices that could be revised, simplified, 
eliminated or established to improve efficiencies/effectiveness and better meet the needs 
of faculty, staff and students; 

2) improve the communications and marketing of new policies, initiatives and procedures 
among the university community; and 

3) improve coordination among administration and academic and operating units, 
organizations and affiliates. 
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In its efforts to develop a model of effectiveness, the task force also identified opportunities 
for potentially reducing costs, streamlining processes and building upon existing campus 
efficiency initiatives. 

3) In your testimony you noted that Auburn works in partnership with federal agencies and 
American business and industry to accomplish objectives of national need. How are these 
types of partnerships established and maintained? Can you provide us with some examples of 
outcomes from these partnerships? Do these partnerships strengthen the work of Auburn? 

Auburn eagerly seeks partnerships with federal agencies and American business and industry 
through direct personal contact. In the past three years, we have established two offices, a 
program development office and a research center in Huntsville, Ala., that engage external 
organizations with needs and requirements which can be served by university research and 
education. 

Leaders of both offices meet with senior executives of government, business and industry on 
campus, in Washington and elsewhere around the country, advocating for the university’s 
strategic research initiatives. Their staffs are directly involved in proposal development and 
submission as well as marketing and promotion of university capabilities. 

These offices connect leaders from external organizations with university researchers who 
have the expertise and capabilities to help them. Furthermore, they organize and support the 
projects and programs that develop from these new partnerships. 

Two of Auburn’s major research initiatives have benefited directly from these efforts. 

First, the Center for Bioenergy and Bioproducts was established to advance economic 
development in Alabama and the southeast by creating new energy and value-added products 
from natural resources that are abundantly available in the region. An initial university 
investment created laboratories and infrastructure for bioenergy research, which has resulted 
in partnerships with the Departments of Agriculture and Energy and a number of commercial 
energy producers and private land owners. 

In one project, we collaborate with national manufacturers and Alabama companies to 
develop the technology and systems for harvesting biofuel feedstocks. For example, we work 
with Tigercat (www.tigercat.com) to design new machinery and Corley Land Services 
(www.corleyland.com) to demonstrate and test the prototypes. The end result positively 
impacts the biofuels industry as well as the pulp and paper industry that needs the same 
ability to cost-effectively fell, transport and process timber and forest residue. The industry 
cost-share matches federal support. 

In a similar project, we work with Rentech f www.rentechinc.com) to develop transportation 
fuel through a gasification process. In this industry partnership. Auburn provides feedstock 
and Rentech tests the resultant jet and diesel fuel. The refining process improves the fuels’ 
performance and the process to make it so it is cost-effective and affordable. 
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Second, the Auburn University Food Systems Initiative (AUFSI) was established as an 
interdisciplinary program to focus on the integrated “food system” that employs 1 8 percent 
of the U.S, workforce and feeds more than 300 million people. AUFSI is working in 
partnership with the National Institutes of Health, the Food and Drug Administration and the 
Department of Agriculture. 

Finally, the Auburn Research and Technology Foundation and the Auburn Research Park 
were developed to mix research and the business community with the goal of fostering 
economic development and the university’s research initiatives. In addition to facilitating the 
commercialization of university technologies and industry-university partnerships, the 
research park offers employment opportunities for Auburn’s students and graduates. 

In my verbal testimony, I talked about relevant flmdamental research as the underpinning of 
American industry. These examples as well as other partnerships and investments made by 
Auburn not only strengthen our university research portfolio but contribute to the economic 
health of our nation. 

4) As I requested during the hearing, please provide a detailed list of specific regulations that 
Congress should consider amending or repealing due to their burdensome nature. Please 
explain each noted regulation, what it requires in order for implementation and why you 
suggest amending or repeal. 

One of the most burdensome examples is the sub-recipient monitoring requirement found in 
OMB Circular Number A-133. It was established by the Single Audit Act and implemented 
under guidance from the audit community. States, local governments and non-profits are 
required to audit other federal grantees including universities through which federal funds 
flow. The extent of the monitoring requirements in relation to actual benefits received is the 
major concern. We are required to examine the A-133 audits of other universities to whom 
we flow funds, determine the risk associated with any findings and require evidence of 
correction to such audit findings before we award a sub-agreement. The process must be 
repeated annually during the life of the sub-agreement. 

On the surface, it does not seem unreasonable. However, looking more broadly, you see that 
we conduct these activities in duplication of every other university which provides funds to 
that same sub-recipient during the same fiscal year. That same sub-recipient is also receiving 
direct federal funds from federal agencies that are reviewing the audit report and monitoring 
the action plans of the sub-recipient. In other words, the same universities we are auditing are 
also audited by other universities, and those we audit are directly receiving federal funds, 
indicating the federal government’s satisfaction with their performance and compliance. 

In fiscal year 2006, we were cited on our A-133 audit for not thoroughly reviewing in a 
timely manner the audit report of another major university with whom we had awarded a 
$20,000 sub-agreement. The finding was not considered material. However, that same major 
university received approximately $400 million in federal funds that year, which is about 
three times the amount of federal funding wc receive per fiscal year. Any university flowing 
funds to us then is required to evaluate our A-133 and, because of the finding, request 
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evidence that we corrected the oversight of missing review of our sub-recipient’s audit report 
for the $20,000 sub-grant. 

The result is a circular flow of multiple reviews of audit reports by multiple universities of 
other universities and, in this case, we are providing only $20,000 from a $400 million 
federal portfolio. In addition, we hired a full-time employee whose sole responsibility is 
managing subcontracting and compliance with A-133. The cost for that employee is not 
recoverable due to the federal cap on the facilities and administrative (F&A) cost rate. 

The multiple layers of review are financially onerous for both the federal government and 
research institutions. We suggest thresholds of materiality and reduction in requirements to 
reduce further the duplication of effort and the costs associated with compliance. 

Equally burdensome are federal statutes that limit F&A costs paid to land grant universities 
by the U.S. Department of Agriculture for cooperative agreements. Additionally, there are 
regulations on partial reimbursement of F&A for specific USDA programs. These regulations 
are outside the spirit and intent of other regulations promoting full cost recovery. They also 
fail to recognize that during development, negotiation and approval of our F&A rates, we are 
limited in what we can recover via administrative caps and seemingly inconsistent practices 
by federal F&A rate negotiators. Even with regulations allowing partial recovery, the current 
USDA trend is to further limit what universities are allowed to identify as our true costs. 

The current Biomass Research and Development Initiative (similar to past specialty crop 
programs in USDA) limits F&A recovery to 22 percent of the federal funds we request. 

First, this limit is below the revised NIFA regulations allowing 30 percent of the federal 
funds requested. Second, they also will not allow the difference between the allowed rate and 
our federally approved rate to be used to satisfy the mandatory matching requirement. 

We also are not allowed to identify the F&A costs associated with our direct cash match as 
part of the mandatory match requirement. The effect is less cost recovery on these grants than 
what broad federal regulations indicate is reasonable and allowable. It also sends a clear 
message that unrecovered F&A are not true costs to our institution because they cannot be 
used to meet the mandatory requirements for institutional contribution to a USDA grant. 

The Association of Public and Land Grant Universities and other organizations have 
described many specific examples showing the burdens and costs to our universities for 
various regulations. The previous two examples are illustrative but represent only a small 
sampling of the oversight of university funded projects that focus not on science but on 
reviews, audits and reporting that rob valuable resources from the science. We recognize and 
embrace the value of oversight and transparency, but the balance has tipped much too far 
toward redundant reviews and audits that focus on process instead of results. 

5) You identified the challenging economic situation facing the Nation and your university. How 
have you prioritized programs or research areas at your institution? Do you feel you have 
lost anything significant to date? 
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Auburn developed a proactive, five-year strategic plan targeting interdisciplinary research. 
Priorities are based on matching institutional expertise with areas of significant federal focus. 
These areas include the following: cyber security; energy and the environment; health 
sciences and food safety; science, technology, engineering and mathematics; and 
transportation. 

We place emphasis on linking disciplines across campus with collaborating public and 
private partners, thereby assisting in transforming industries and creating economic 
opportunities for communities across the state, region and the nation. 

For the most part, our losses result from a lack of capacity and infrastructure. In the current 
economic environment, we are not in a position to acquire much-needed high-quality 
laboratory space or add new faculty, particularly in the biosciences and engineering where 
returns on scientific and economic capital are significant. 

6) The report recommends taking steps to grant residency for non-U. S. citizens who earn 
doctorates in areas of national need. There are some who may want to ensure caveats that 
help to guarantee the Nation 's safety. Likewise, it is equally important that American 
students receiving these doctorates have priority on potential jobs. What are your thoughts 
on this recommendation? 

It is vital that we take every step to encourage more American students to pursue 
undergraduate and advanced degrees and careers in science, technology and engineering. 
Doing so should be our first priority related to this recommendation. 

In my remarks, 1 urged the Subcommittee to consider the potential of a program similar to 
the National Defense Education Act of 1958. Those fellowships were provided in the Cold 
War era out of fear the Soviet Union would control space. The federal government paid 
tuition for a student working on an advanced science degree. It helped with the debt load of 
students, focused research in an area of national need and defined career paths for young 
people with an interest in science. 

Providing scholarships and fellowships is a relatively inexpensive way to get American 
students interested in fields of study where they are most needed. Providing research 
opportunities in these areas of critical national need and enabling American students to 
obtain security clearances as they earn their degrees will help guide them toward careers 
where shortages of trained, educated and cleared personnel exist today. 

The U.S. faces stiff, global completion for technical talent from our allies and adversaries, 
and it impacts our national security and economic prosperity. While our first priority is 
educating American students to satisfy the scientific and technical needs we face, we should 
also consider, particularly in the short-term, mechanisms that allow foreign students educated 
in the U.S. to obtain positions where critical shortages exist, assuming all security safeguards 
are satisfied. In addition to helping us maintain global economic competitiveness, these 
American-educated foreign students often become great entrepreneurs who start companies, 
create jobs and advance the development of new knowledge. 
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7) Please comment on the function of your university's tech transfer office, entrepreneurial 
programs with regard to STEM disciplines, and any associations with research parks and 
centers. Please include their roles in assisting faculty and students with moving research 
from the laboratory to commercialization, including the pre-commercialization stage or 
proof-of-concept stage. 

In summary, our operational model combines research with technology transfer, an incubator 
supporting start-ups, a research park where technology businesses flourish, and close 
collaboration with an affiliated non-profit foundation. 

More specifically, the university’s technology transfer office manages intellectual property. It 
receives invention disclosures, assesses the disclosures and takes appropriate action toward 
protection through patenting and copyrighting. It markets the intellectual properties and 
licenses them as appropriate to established and start-up companies, A new commercialization 
initiative focuses on forming start-up companies with university-owned technologies, 
including STEM disciplines. Finally, this office helps form business development teams, 
often including faculty and students, that create companies based on university-owned 
technologies, assists them to develop business plans, tutors them in presentations for 
investment capital, and prepares them for entering the Alabama Business Plan Competition. 

Working with industry is often facilitated through the non-profit Auburn Research and 
Technology Foundation. It assists in seeking funding to support research on technology 
development that leads to commercialization. Furthermore, the foundation and the Office of 
Technology Transfer work together with the Auburn College of Business to link academic 
entrepreneurship programs with student start-ups in the business incubator. 



124 


Questions for the Record 


Jeffrey R. Seemann, Ph.D. 

Vice President For Research, Texas A&M University 
Chief Research Officer, The Texas A&M University System 


The Role of Research Universities in 
Securing America’s Future Prosperity: 
Challenges and Expectations 

Before the SUBCOMMITTEE ON RESEARCH AND SCIENCE EDUCATION 


of the Committee on Science, Space, and Technology 
of the U.S. House of Representatives 


June 27, 2012 


1 



125 


1. The National Academies report identifies “national goals” that include advances in medicine 
and health care, energy security, improved standards of living, and education of children and 
adults. What are your thoughts on the national goals identified in the report? Do you believe 
this list is comprehensive or are there any areas you think may have been missed? 

It is hard to imagine how the list of “national goals” could be more comprehensive. The 
overarching categories are broad and meaningful and encompass many of the areas that have 
driven America’s leadership in research and development (R&D) , dissemination of 
knowledge, and democracy in the past. And I believe that a reinvigorated and fresh pursuit of 
these goals will enable our country to maintain that leadership position in the future. We, the 
nation’s research universities, must now prioritize at the institutional level to focus our 
unique capacities toward each area in .specialized ways. In other words, we need to drill down 
and identify the research strengths that will enable us to achieve maximum leverage and 
impact for the good of our nation’s citizens. 

Texas A&M has already begun this process by engaging its college leaders to identify and 
reach consensus on five grand-challenge areas upon which the University will focus resources 
and energy in the coming decades. Texas A&M’s recently identified challenge areas include: 
Ensuring Health for Humans, Animals, and Ecosystems (One Health) ; Powering the Future 
of Our Nation and the World (Energy) ; Achieving a Secure Nation and a Safer World 
(Strengthening Democracy); Creating Entrepreneurs and New Ventures for Our Nation and 
the World (Economic Development); and Educadng and Preparing the People of our Nation 
and the World for the 21st Century (Development of Human Capital) , 

Texas A&M’s grand-challenge foci echo the goals set forth in the NRC Report— with an angle 
that emphasizes Texas A&M’s strengths and expertise. The next step for the University will be 
to identify specific research programs and initiatives that are targeted toward these challenge 
areas and focus resources to ensure success. As part of that process, we must take bold steps to 
break down the traditional academic and organizational barriers that can prevent us from 
pursuing our goals with the full breadth and depth of our resources and intellectual 
capacities. And we must prioritize investments of existing internal and new external 
resources. Texas A&M has already made important steps in this direction. For example, we 
have established an internal Plann i ng Grant Program to encourage principal investigators 
(Pis) to collaborate and pursue major grants that focus on areas of national priority, and we 
are aligning the focus of future fundraising initiatives around the grand-challenge areas listed 
above. 

As stated in my testimony, I believe, that in order to continue to push the frontiers of 
scientific discovery and define the innovation forefront, it is imperative that we recommit to 
the university-government partnership that propelled the nation to its R&D leadership role. 
That begins with the respective research universities identifying their individual “assets for 
innovation” and maximizing efficiencies and investments in ways that target those assets 
toward addressing grand research challenges and key areas of national interest. Each 
institution brings a particular set of capacities and strengths — built over time with the help of 
state and federal partners — to bear on achieving these goals for the greater good of our 
nation’s citizens. 
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2. Following the fourth report recommendation to improve university productivity, how 
challenging Is it for research universities to eliminate redundant activities, programs and 
structures? What does this type of introspection require from your university? 

Eliminating redundant activities, programs, and structures is a painful, but necessary and 
rejuvenating, process that every institution must undergo if we are to continually improve and 
remain competitive. Granted, no institution sets out to create redundant operations; 
however, as is the nature of any large enterprise, redundancies inevitably creep into the 
administrative mix, especially when growth is swift and significant. Texas A&M is a university 
that came to the “research university” arena later than many of our peers, with our initial and 
rapid rise in growth occurring in the 1970s and 1980s. You might say that, “We grew up big 
and we grew up fast.” And as a result of that growth, we are now reaching the point where we 
must assess and reconsider redundancies that were created in the process — many of which 
may have been necessaiy actions and responses to support certain expansions of capacity and 
resources. 

For example, serious discussions are now underway to consider reintegrating the College of 
Medicine, which branched off from the University in the early 1990s to create a state-wide 
health science center, The introspection required to embark on such an initiative is arduous 
and complex. As with the merger of any two organizations, real people are involved; and 
perhaps even more complex are issues surrounding funding streams and institutional 
accreditation. We are taking steps to address these areas; but the process is time consuming 
and replete with the mandatory red tape that can prove burdensome to many public research 
institutions. On the other side of the spectrum, this reintegration has tremendous potential 
to create new efficiencies and remove the administrative barriers that can slow down or 
impede important research collaborations between Pis across the institutions. And with the 
merger, the University would take a tremendous step foiward in aligning resources around 
our “One Health” initiative, which seeks to advance health care for the 21st century and 
beyond by: accelerating biomedical re,search discoveries; enhancing public health efficacy 
and wellness; and expanding the scientific and engineering knowledge base. 

Looking ahead, it is absolutely essential that Texas A&M continue to take steps to ensure that 
we remain focused on accelerating key research areas of national interest. The world’s grand 
research challenges, in the end, must serve as the guiding principles to institutional change. 
We owe that to our citizens and taxpayers, as thoughtful stewards of an extremely important 
national R&D resource: the nation’s research universities. 
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3. At the hearing, it was noted that while industry has dismantled its large corporate research 
laboratories they have not yet fully partnered with research universities to fiU the gap. Has 
your university worked to partner with industry to fill this gap? If so, have those partnerships 
resulted in any positive outcomes? If not, why not and would your university consider 
industry partnerships in the future? 

Texas A&M University has a long history of successful partnerships with industry, owing 
primarily to the strong reputation and dedication of our researchers to discovery, innovation, 
and dissemination of fundamental science and scientific solutions to the nation’s most 
pressing problems. As the model of industrial research engagement changes, Texas A&M 
strives to enhance our innate connection to industry by understanding the benefits and 
challenges each entity offers the other; managing the expectations of both entities in regards 
to each entities’ mission, needs, and resources; and instituting policies and procedures to 
facilitate a desirable and mutually beneficial collaboration between partners, 

Texas A&M has successfully established partnerships with companies — both large and small — 
ranging from comprehensive collaborative research programs to targeted incremental 
innovations designed to solve specific process/ production challenges. Industry partners 
actively engage the University in all phases of the research-development-commercialization 
spectrum, and the University proaedvely seeks industrial partners for collaboration, 
particularly in translational research projects. In fact, during FY2011, Texas A&M significantly 
increased its research sponsorships from industry/private partners over previous years, 

Texas A&M and its collaborators within The Texas A&M University System are working 
together to standardize common goals for industry engagement and implement a unified 
strategy for developing beneficial industrial partnerships. However, one issue regarding 
university partnership with industry should be noted. As discussed above, our researchers 
routinely pursue partnerships with industry to leverage federal agency funding of cutting- 
edge research. However, when funding has been received from industry, the federal agency 
has sometimes responded by decreasing their funding of the research. Obviously, this action 
is a disincentive for universities to pursue partnerships with and research funding from 
industry. This recently happened with a major research program at Texas A&M and has 
forced us to think carefully about whether an academic-industry partnership will truly lead to 
an increase in research productivity or only provide a short-term savings to the funding 
agency. 


4. As I requested during the hearing, please provide a detailed list of specific regulations that 
congress should consider amending or repealing due to their burdensome nature. Please 
explain each noted regulation, what it requires in order for implementation and why you 
suggest amending or repeal. 

Please see attachment. 
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5. You identified the challenging economic situation facing the Nation and your university. 

How have you prioritized programs or research areas at your institution? Do you feel you 
have lost anything significant to date? 

In my response to question 1 , 1 addressed some of the steps that Texas A&M has taken and is 
taking to prioritize programs and research areas. This will be an ongoing process, with 
extensive engagement and feedback from University leadership and faculty. 

As we move forward and stake greater claims to areas of national significance, the University 
will need to prioritize resources around these areas, even as we are doing more with less. 
Texas A&M has a history of success doing just that. Smart Money magazine ranked Texas A&M 
first nationally in 2011 for “payback ratio” — ^which the magazine defined as the earning levels 
of an institution’s graduates compared to what they paid in tuition, fees, and related costs for 
their undergraduate educations. In other words, Texas A&M is already a very lean 
organization, with the lowest administrative cost ratio in the state of Texas and one of the 
lowest among our national peers. Low administrative costs have long been a hallmark of 
Texas A&M’s operation, and a 2010 campus-wide reduction-in-force process — which 
demanded human resource cuts from every unit on campus — trimmed it even furtlrer. 

On the whole, we continue to take bold, creative, and sometimes difficult actions to maximize 
resources and increase efficiencies to grow the research enterprise around areas of national 
significance (see response to question #2). As we take these steps, we must be assured that 
federal agencies will continue their support — and especially receive a guarantee that we are 
not penalized for initiatives to secure funding from other partners, such as industry (see 
closing to response #2). 
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6. The report recommends taking steps to grant residency for non-US citizens who earn 
doctorates in areas of national need. There are some who may want to ensure caveats that 
help to guarantee the Nation’s safety. Likewise, it is equally important that American students 
receiving these doctorates have priority on potential jobs. What are your thoughts on this 
recommendation? 

There is no question that the current efforts to retain many of the highly skilled researchers 
trained at American universities in science, technology, engineering, and math (STEM) is a 
step in the right direction to prevent the loss of the significant innovative contributions of 
many of these researchers that are sure to fuel future economic prosperity. At the same time, 
as a university that performs research in national security, including classified and restricted 
research, we are especially mindful of our commitment to the nation’s safety. 

In addition, Texas A&M is committed to increasing the pipeline of American students 
pursuing graduate degrees in STEM and has several programs designed for that purpose. For 
example, the College of Engineering has developed a highly successful graduate recruitment 
program that provides undergraduate engineering students recruited from schools. across the 
state of Texas and the nation with an immersive summer research experience. The goal of 
this experience is to increase participant’s interest in pursuing graduate studies, and there 
have been more than 550 participants since the summer of 2000. Further, Texas A&M makes 
it a priority to recruit domestic students that are underrepresented in the STEM fields and 
includes several minority serving institutions in the pool of schools from which participants 
are recruited. In 201 1, 17 percent of participants were underrepresented minorities, and 35 
percent were females. This program, called the Undergraduate Summer Research Grant 
Program, is modeled after the National Science Foundation (NSF) Research Experience for 
Undergraduates (REU), and works in conjunction with the REU sites on campus. 
Conservative estimates indicate that almost half of the participants from 2006 to 2010 who 
have completed their undergraduate degrees have matriculated into a graduate school in a 
STEM field. Surveys of our participants show a clear majority (usually around 75 percent) 
indicate plans for graduate studies. Programs such as these, performed in universities all over 
the nation, are steadily working to increase our domestic graduate Student population in 
STEM majors. These students will undoubtedly help America maintain our technological 
edge and increase our global competitiveness. 
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7. Please conunent on the function of your university’s tech transfer office, entrepreneurial 
programs with regard to STEM disciplines, and any association with research parks and 
centers. Please include their roles in assisting faculty and students with moving research 
from the laboratory to commercialization, including the pre-commercialization stage or 
proof-of-concept stage. 

The Texas A&M University System facilitates technology transfer through a centralized OlEce 
of Technology Commercialization (OTC), which serves the intellectual property 
management, protection, and commercialization needs of Texas A&M University and the 
other 1 1 universities, seven state agencies, and health science center that comprise the A&M 
System. Under this model, the OTC serves as a hub for Texas A&M’s commercialization 
efforts across the state, directing management of more than 900 issued patents and 1500 
patent applications relating to a portfolio of more than 2600 invention disclosures. On 
average, the OTC files for a new patent every other day and executes one commercial license 
agreement every week. According to a survey by the Association of University Technology 
Managers, the OTC ranks eighth in the nation in number of license agreements generating 
revenue and successfully commercializing an A&M-based innovation. 

Texas A&M recognizes the importance and value of new ideas and technologies continually 
emerging from its research enterprise, and actively supports students and faculty in their 
innovative endeavors to facilitate bridges to the private sector — and ultimately to fuel our 
emerging role as a major hub for business incubation and entrepreneurial activity. 

Texas A&M is at the center of an emerging biocorridor initiative developed in partnership 
with the Texas A&M System and our surrounding community to attract biomedical 
technology research and entrepreneurial activity. In June 2012, the Department of Health 
and Human Services announced an award of $285 million supporting vaccine and biosecurity 
research centered around this biocorridor initiative and designed to leverage the institution’s 
connections with biotech and pharmaceutical industry partners. This award positions Texas 
A&M as the nexus of a new era for university-industrial collaborative research and 
commercialization of biotechnology in the United States. 

Beginning in 2011, Texas A&M engaged a team of consultants with more than 100 years of 
collective experience in higher education strategic planning to conduct an a.ssessment and 
create a new vision for the 200-plus acre Texas A&M University Research Park. Established 
more than 30 years ago to attract corporate and public research partners, the University now 
aims to res'olutionize its Research Park by leveraging the resources of Texas A&M, the local 
community, and private busine.s.ses to reshape the park’s business model to foster 21st century 
university-industiy engagement and energize campus innovation and entrepreneurship. 

Texas A&M is also in the process of planning and launching an applied creativity hub and 
business incubation center for student entrepreneurs. The new business incubator would 
occupy space in the University’s Research Park and serve as a resource where current 
students, former students, faculty-researchers, and other interested stakeholders can evaluate 
marketplace challenges and opportunities to develop new solutions that foster student-led 
business start-ups. 
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Recommendations for Regulatory Relief 

Texas A&M University, along with our colleagues at Association of American 
Universities (AAU), Association of Public and Land Grant Universities (APLU), and 
Council on Governmental Relations (COGR) support the objectives of accountability, 
transparency, and safety that generally motivate the creation of regulatory 
requirements. However, as the research performed at our institutions has become 
more complex, there has been a growth of requirements which are overly burdensome, 
redundant, ineffective, and/or inappropriately applied to universities. As a result, the 
costs of doing research have gone up and universities have had to do more with less. 
These overreaching regulatory requirements have further strained already-lean 
resources, A report prepared for the U.S. Commission on the Future of Higher 
Education states that, “there may already be more federal regulation of higher education 
than in most other industries.” An oft-cited statistic from the 2007 Federal 
Demonstration Partnership Faculty Burden Survey found that “42 percent of time spent 
on a research award is time spent on doing administration activities associated with the 
research award”, not on active research (http://sites.nationalacademies.orq/PGA/fd p/ 
index.htm). Thus, reducing regulatory burden can have a substantial, immediate impact 
by maximizing federal Investments more directly into research priorities and allowing 
researchers’ time to be optimally utilized. 

We believe the following recommendations for regulatory reform will have a high impact 
on the efficiency with which the university community can perform the cutting edge 
research that is so important to our nation's economic future and security. These 
reforms are a subset of those mentioned in the National Academies' report “Research 
Universities and the Future of America: Ten Breakthrough Actions Vital to Our Nation’s 
Prosperity and Security” (http:// www.nap.edu/catalo q .php7record id=1 3396 , see Box 5- 
7.1) and represent what we believe to be the “low hanging fruit” to produce impactful 
benefits. More detailed information on these and other recommended regulatory reform 
is given in the attached article (outlined specifically in Table 1 page 61). 

1 . Provide targeted exemptions for research universities similar to protections provided 
for small entities under the Regulatory Flexibility Act (RFA). The RFA requires agencies 
to prepare and publish a regulatory flexibility analysis describing the impact of a 
proposed rule on small entities. In addition, agencies are encouraged to facilitate 
participation of the affected entities by holding conferences, roundtables, and public 
hearing on the proposed rule. The RFA encourages tiering of government regulations 
or the identification of “significant alternatives" designed to make proposed rules less 
burdensome. As a result of the RFA, in FY 2009 federal agencies created less 
burdensome regulations resulting in the added benefit of saving small businesses some 
$7 billion in regulatory costs ( http://archive.sba.qov/advo/laws/fl ex/09reqfix.pdf). This 
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law could be amended to included organizations engaged in conducting federally 
sponsored research. 

2. Extend coverage provided in the Unfunded Mandates Reform Act (UMRA) to 
research universities and allow institutions to better account for new regulatory costs, 
and to charge these costs to federal awards. It is often not a single regulation that 
creates compliance challenges, but the stacking of regulations over time. The UMRA 
requires Congress and agencies to give speciai consideration of the costs and 
regulatory impact of new regulations on state and local governments, as well as on 
tribal entities. This Act was also intended to strengthen the partnership and 
communications between the federal government and these entities 
(http://www.qsa.qov/portal/content/245277 ). Extending coverage to universities would 
result in agencies being more responsive to the cost burdens of new requirements. 

Additionally, the Paperwork Reduction Act (PRA) was designed to minimize the 
paperwork burden for entities and maximize the public benefit resulting from the 
collection and requirement of information by or for the federal government 
( http://www.archives.qov/federal-reqister/laws/paperwork-reduction/3501.html ). This 
Act also strives to strengthen the partnership between the federal government and the 
state, local, and tribal entities and requires that all proposed regulations be analyzed for 
the paperwork that they require, and that paperwork be reduced to a minimum. 
Regulations creating new paperwork requirements must be cleared by the Office of 
Management and Budget (0MB). Unfortunately, agency projections of the paperwork 
burden are often underestimated and do not recognize the methods by which new 
reporting requirements will be paid. Although for some entities indirect cost 
reimbursement could pay for new regulatory costs, the 26 percent administrative cap 
placed on universities precludes additional recovery of these costs. 

Thus, ever-increasing regulation, coupled with no ability to recover the costs of these 
additional regulations above the current administrative cap, causes university 
administrations to buckle under the responsibilities of accepting federal funds. Indeed 
most universities’ indirect costs are, on average, significantly greater than the present 
reimbursement allowed under the 26 percent cap, due largely to federal regulatory 
requirements. In situations when new requirements are not effectively controlled to 
minimize cost burden, institutions should be allowed to establish a cost reimbursement 
mechanism in which the incremental costs can be recovered as a direct charge to the 
federal award. If recovery of the increased costs is not an option, then reduction of the 
burden by collecting and reviewing thoughtful feedback as to the impact of new 
regulations could prove to be very helpful to the research universities. 
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3. Designate a high level official within OMB’s Office of Regulatory Affairs (OIRA) to 
serve as Federal Ombudsman, responsible for addressing university regulatory 
concerns for seeking ways to increase regulatory efficiency. This official should be 
empowered with broad responsibilities to manage and minimize regulatory burdens 
applicable to research universities and institutions. The Ombudsman would assist in 
harmonizing and streamlining Federal regulations and would also have responsibility for 
reviewing specific “simplification request.” Under the auspices of the National Science 
and Technology Council (NSTC), the Ombudsman, along with a designated 
representative from the White House Office of Science and Technology Policy (OSTP), 
should lead an interagency group charged with regularly reviewing regulations affecting 
research universities. This interagency group could be organized as a new 
subcommittee or as part of the exiting Research Business Models Subcommittee. 
Through an application process, research universities or university associations could 
submit proposal to "fix” or eliminate rules that either add no value or promote 
inefficiency and excessive regulatory burden. The Ombudsman could be a critical point 
of contact to ensure frequent and effective contact between the federal government and 
the research university community. 

4, Establish protocols to address statutorily-mandated regulatory concerns. When new 
laws are passed by Congress to achieve important public policy goals, unintended 
regulatory burden can be an unfortunate by-product. When statutorily-mandated 
requirements create unintended regulatory burdens for universities, a fast-track 
approach to amending the law would be a useful tool that could help to minimize 
burdensome regulations. Efforts to provide such an approach would assist with the 
ongoing partnership with the federal government for continuous improvement. 
Additionally, proposed new legislation could be provided to the Ombudsman (discussed 
above in recommendation 3) to assist in determining and developing financial impact 
statements with and on behalf of the research universities. 
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Reforming Regulation of 
Research Universities 

Regulatory and reporting requirements have become excessively burdensome. 
A more balanced approach is needed. 


‘ n recent years, research universities and their fac- 
ulty have seen a steady stream of new federal reg- 
ulations and reporting requirements imposed on 
them. These new requirements, in combination 
with other factors, have exacerbated already sig- 
nificant institutional financial stress and diverted 
> faculty time from research and education. 

The oversight of research that uses human subjects or 
anunals, involves select agents, chemicals, or other potentially 
dangerous substances, or involves export-controlled tech- 
nologies is necessary and important. Universities and re- 
searchers take seriously their responsibilities to comply with 
requirements and account for their use of federal resources. 
However, increasing regulatory and reporting requirements 
are not only costly in monetary terms; they also reduce fac- 
ulty productivity and result in inefficient use of federal re- 
search dollars. 

Quantifying the monetary and productivity costs of reg- 
ulations is often difficult. Whereas the cost of each indmd- 


ual regulation may not appear to be significant, the real 
problem is the gradual, ever-increasing growth or stacking 
of regulations. 

The fiscal situation of our universities requires a reex- 
amination of regulatory and reporting requirements to en- 
sure a proper balance between accountability and risk man- 
agement and to ensure that federal and institutional re- 
sources, as well as researchers’ time and effort, are being 
used effectively and efficiently. 

Tlie current climate of fiscal austerity has sparked a re- 
newed interest in reforming and streamlining government 
regulations to eliminate waste and improve productivity. In 
January. President Obama released Executive Order 13563 
(“Improving Regulation and Regulatory Review”), along 
with two presidential memoranda focused on regulation. 
These documents require federal agencies to develop plans 
for regulatory review to ensure that regulations become 
more effective and less burdensome. 

Congress is also interested in regulatory reform. Rep. 
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Darrell Issa (R-CA), the chairman of the House Commit- 
tee on Oversight and Government Reform, sent a letter to 
nearly 200 companies, trade associations, and other organ- 
izations, requesting information on existing and proposed 
regulations that have negatively affected job growth, and 
soliciting suggestions on reforming regulations and the rule- 
making process. The committee received nearly 2,(X)0 pages 
of responses. 

Universities deserve attention 

Higher education has largely been absent from recent govern- 
mental discussions of regulatory reform, despite evidence 
contained in a report prepared for the US. Commission on 
the Future of Higher Education that “there may already be 
more federal regulation of higher education than in most 
other industries.” As documented by Catholic University of 
Americas Office of General Counsel, more than 200 federal 
statutes affect higher education, and the list keeps growing. 
Sen. Lamar Alexander (R-TN) recognized this when he asked 
the National Research Council’s (NRC’s) Committee on Re- 
search Universities, at their November 2010 meeting, to iden- 
tify ways to improve the health of US. research universities 
that would not cost the federal government money, point- 
ing specifically at the problem of over regulation. 

In addition to research, regulatory issues extend into uni- 
versities’ educational activities. For example, the Govern- 
ment Accountability Office said in a 2010 report that the 
Department of Education underestimated the burdens placed 
on universities associated with mandatory reporting for the 
Integrated Postsecondary Education System. A 2010 sur- 
vey of financial aid administrators by the National Associ- 
ation of Student Financial Aid Administrators found that 
85% of respondents at institutions with enrollments of more 
than 1,000 identified greater regulatory compliance work- 
loads as a major cause of current resource shortages. 

Increasing regulatory burdens are occurring during a pe- 
riod of severe financial pressure on universities. State edu- 
cational appropriations per full-time student in 2010 constant 
dollars were 21% lower in 2010 than they were two decades 
earlier and 25% lower than a decade ago. Endowments have 
yet to recover from the substantial losses incurred in the re- 
cent financial crisis. Gifts and donations have declined. Rais- 
ing tuition is not a realistic option for filling this gap, espe- 
cially for public universities facing heightened scrutiny from 
state legislators or bound by state constitutions to minimize 
tuition rates. 

At the same time that other funding sources have become 
constrained, the cost of performing research has become 
increasingly expensive for universities, in part because of 


the expanded costs of federal compliance. Between 1972 
and 2009, the proportion of total academic R&D expendi- 
tures drawn from institutional funds nearly doubled from 
11.6% to 20.4%. At the same time, the proportion funded 
by federal, state, and local governments decreased from 
78.5% to 66%. Because of White House Office of Manage- 
ment and Budget (0MB) rules, universities are restricted 
in how much they can be reimbursed by the federal gov- 
ernment to pay for compliance costs. 

Heavy compliance burdens affect not only institutions, 
but also the morale and productivity of researchers within 
them. According to an often-cited and illustrative figure 
from the 2007 Federal Demonstration Partnership (FDP) 
Faculty Burden Survey, 42% of faculty time relating to the 
conduct of federally funded research is spent on administra- 
tive duties. Some of this additional time is the result of in- 
creased activities relating to compliance with federal regu- 
lations. In effect, at a time of limited resources, compliance 
requirements are taking researchers out of the laboratory 
and reducing their ability to perform the research that leads 
to the innovations that improve our quality of life. 

Numerous research institutions provided us with data 
indicating that compliance co.sts have grown during the past 
decade. Recovery of these costs is determined by rules by 
set by 0MB. Most of the research compliance costs are ac- 
cumulated in a pool of costs classified by 0MB as “spon- 
sored projects administration” (SPA), and analysis of SPA 
can be insightful in measuring the growth of research com- 
pliance costs. One private institution in the midwest esti- 
mated that its SPA costs increased from $4,2 million in 2002 
to $7.3 million in 2008. A prominent medical school in the 
southeast reported that its compliance and quality assur- 
ance costs increased from about $3 million in 2000 to $12.5 
million in 2010. 

More telling than the increases in SPA and associated re- 
search compliance costs are trends showing that these costs 
have increased more rapidly than the associated direct re- 
search expenditures, such as salaries, lab supplies, and re- 
search equipment For example, the medical school men- 
tioned atx)ve had a cumulative increase in compliance and 
quality-assurance costs of more than 300% between 2001 
and 2010, whereas sponsored expenditures associated with 
the direct costs of research increased by only 125% during 
the same period. A private university in the south told us 
that its SPA-related costs associated with research increased 
by nearly 120% between fiscal year 2002 and 2010, whereas 
its direct research expenditures increased by less than 100%. 
No data that we received ran contrary to these trends. 

It is important to note that this is not a case of adminis- 
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UNIVERSITY REGULATION 


Heavy compliance burdens affect, not only institutions, 

but also the morale and productivity of researchers within them. 


trative inefficiency. University- wide administration and de- 
partment and school-specific academic administration rates' 
have fallen over the past decade, due mainly to drastic cuts 
in state appropriations and a strong emphasis on adminis- 
trative efficiency and effective management. At the same 
time, SPA costs, which are closely linked to the cost of re- 
search compliance, have increased. The onslaught of re- 
search compliance regulation and unfunded mandates has 
overwhelmed the strong downward pressures of budget cuts 
and emphasis on administrative efficiency. 

Precisely answering the seemingly simple question "How 
much does it cost universities to comply with any particu- 
lar regulation?” is difficult. The cost of compliance fre- 
quently results from the time that faculty, staff, and admin- 
istrators spend in fulfilling compliance and reporting re- 
sponsibilities. This results in both monetary costs and the 
diversion of faculty time away from research and teaching, 
reducing productivity 

Productivity declines are a challenge to measure, with 
the 2007 FDP survey providing perhaps the best data. With 
regard to monetary costs, estimates of compliance for the 
same regulation or research area may range widely among 
different universities. This is not unexpected; the range re- 
flects variability among universities in the size and nature of 
their research endeavors, as well as the differing degree to 
which institutional research engages in areas requiring com- 
pliance. For example, one university may conduct more hu- 
man subjects studies, whereas another has more researchers 
working with hazardous materials or select agents. 

Universities account for compliance costs in different 
ways. Compliance burdens are spread across many offices 
and units at an institution, and in many cases compliance 
costs are difficult to separate from other associated research 
operating costs. Finally, new compliance requirements, even 
when they seem small, can strain university systems. For 
instance, new regulations on export controls have added 
considerable burden to the usually one or two employees 
who deal with such matters, in some cases requiring the hir- 
ing of additional personnel. Proposed new National Institutes 


of Health (NIH) guidelines on conflict of interest are yet 
another example that will probably increase the workload. 

A framework for evaluation and solutions 
Although the ever-growing array of research regulations af- 
fecting universities can seem bewildering, solutions for prob- 
lematic regulations fit within a relatively small number of 
categories: 

• Eliminate outright or exempt universities from the 
regulation 

• Harmonize the regulation across agencies to avoid 
duplication and redundancy 

• Tier the regulation to levels of risk rather than assum- 
ing that one size fits all 

• Refocus the regulation on performance-based goals 
rather than on process 

• Adjust the regulation to better fit the academic research 
environment. 

Table 1 is a matrix that associates examples of regulations 
with the solutions defined above. In most cases, regulatory 
relief does not mean simply eliminating a regulation. Solu- 
tions tend to fall within several categories (for example, har- 
monization and tiering to risk) rather than only one, and 
should be pursued carefully to ensure that they make sense 
and are not counterproductive. Below we discuss specific 
examples from the table in more detail: 

Effort reporting. Effort reports show the percentage of 
total effort that individuals contribute to university activi- 
ties. Faculty commit to devote a certain fraction of their 
work time to specific projects funded by the federal gov- 
ernment, and must regularly certify that they are devoting 
this amount of time to those activities. 

Effort reporting has been widely criticized for imposing 
significant cost without adding value. For example, accord- 
ing to FDP, “...effort reporting is based on effort which is 
difficult to measure, provides limited internal control value, 
is expensive, lacks timeliness, does not focus specifically on 
supporting direct charges, and is confusing when all forms 
of remuneration are considered.” 
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Effort reporting can be eliminated without any detriment 
to the accountability or oversight of the research enterprise 
for five reasons. First, it is redundant. Requirements that 
faculty provide regular progress reports to funding agen- 
cies serve the same function as effort reporting, but do so 
more effectively because they better align with incentives 
for faculty performance such as research accomplishments, 
success on subsequent grant proposals, and ultimately pro- 
motion and tenure. Second, it is unnecessary. Faculty rarely 
spend less time than they initially commit to federally funded 
research. Indeed, as acknowledged by the 0MB A-2i Clar- 
ification Memo of January 2001, faculty routinely spend 
more time than they committed to. Third, it lacks precision. 
It is incompatible with an academic research environment 
in which researchers do not work on billable hours and re- 
searcher responsibilities such as student supervision often 
cannot realistically be billed reliably to a single project. 
Fourth, it is expensive and wasteful of government funds. 
The federal government must spend money in the auditing 
of effort reports and associated administrative processes. 
Finally, effort reporting is responsible for adding consider- 
ably to universities’ administrative costs and taking faculty 
away from research. Virtually every institution that re- 
sponded to our request for information identified effort re- 
porting as an area that has had significant cost and produc- 
tivity implications. 

The costs are significant. For example, one public uni- 
versity in the Midwest told us that nine employees spend 
about one quarter of their time each year monitoring certi- 
fications, at an esSlimated annual cost of $1 17,000. For many 
schools, effort reporting also requires the development or 
purchase and the continuing maintenance of specialized 
software systems. A public university in the midwest re- 
ported that the cost of the necessary software was more than 
$500,000, exclusive of implementation and training costs. 
.Several universities reported that they spent in the range of 
$500,000 to $1 million annually on effort reporting. 

Chemical Facilities Anti- Terrorism Standards (CFATS). 
The Department of Homeland Security (DHS) Appropria- 
tions Act of 2007 granted DHS the authority to regulate 
chemical facilities that present “high levels of security risk.” 
Under tills authority, DHS promulgated CFATS. Since 2007, 
the research community has urged DHS to reconsider the 
manner in which CFATS is applied to research laboratories 
located at universities. 

The current regulations fail to recognize the differences 
between university research laboratories and major chem- 
ical manufacturing and production facilities, including how 
chemicals are used and stored for research purposes. Chem- 


ical plants often store large volumes of toxic substances; uni- 
versities generally do not. Rather, they distribute regulated 
“chemicals of interest” in very small quantities, among lab- 
oratories in multiple buildings and generally in more than 
one geographic location. Given this distributed environ- 
ment, research organizations present a low risk for serious 
toxic releases through theft, sabotage, or attack. 

Nonproduction research laboratories with similar chem- 
ical use patterns located at noncommercial, nonprofit re- 
search organizations such as colleges and universities should 
be regulated differently. DHS should establish separate but 
robust standards, protocols, and procedures for assessing 
vulnerabilities and improving the security of chemicals of in- 
terest in a research setting. Several other federal agencies 
have established separate and successful standards for re- 
search laboratories; these standards include separate chem- 
ical safety regulations at the Occupational Safety and Health 
Administration and separate hazardous waste management 
regulations at the Environmental Protection Agency, both of 
which are distinct from those applied to industrial produc- 
tion and other facilities. 

The current CFATS regulations take an inappropriately 
broad look at campuses, treating an entire campus as a sin- 
gle entity. Although CFATS allows some flexibility in defin- 
ing the boundaries of facilities, site security plans or alter- 
native security plans must be developed in the aggregate 
and may not be developed specifically for a lab or unit op- 
eration. DHS should take an approach in which the secu- 
rity requirements apply only to individual laboratories where 
chemicals of interest exist in quantities greater than the 
threshold planning quantity. 

U.S. Citizenship and Immigration Services changes to 
Form 1-129. In early 2011, the U.S. Citizenship and Immi- 
gration Service (USCIS) added a question about export con- 
trol licenses to its Form 1-129, which employers must com- 
plete when petitioning for a foreign worker to come to the 
United States temporarily to perform services. As a result, I- 
129 petitioners nov-/ have to complete a new certification 
for H' 1 B visas and certain other specialty occupation visa pe- 
titions. This new requirement puts substantial burdens on 
universities with questionable benefft for national security. 

The value and purpose of Form 1-129 remain unclear, es- 
pecially considering that USCIS has no responsibility for ex- 
port control enforcement or compliance and that other secu- 
rity checks are already incorporated into the existing visa 
process. Under the Visa Mantis program, for example, the 
State Department provides extra screening of visa applicants 
who are seeking to study or work in certain fields that are 
deemed to have national security implications. The change 
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A framework for remedies for some regulatory burdens faced by research institutions 


Exempt HarmonUe/avoid 

mimsitiesor dupikotionand Fom on performance, Bettersynchwith 

eliminate redundancy IkrtoM notprocess university B&D 

Human subjects HarmonfeehumaRSiAjects rmhumaiisiAjectsresearcbfof 

protections between the a^i^ frominstihitionai 

Office of Human Re«ardi Review B(j^fewew(e.g., social 

PfOtoctionslOHRP) rf«ittre»ardi vs. dinkal trials), 

and the Food and Drug 
AdministratieR (fOA). 

Eliminate Health Insurance , 

Portability and AccountaMity :• 

Act (HiPAA) from research, or 
harmoniae HIRAA r^uladons 
with OHRP regulatioRS. 

Animalresearch Cwistdtbn'whetficrthc 

Animal Eatetprise Terrorism . . 

Ad provides suf^oent proteetkm 
foraninfialresevchecs. 


Export controls 

Eliminate new 
regulations requiring 
deemed export 
certification fw certain 
visa applications. 

(1-129 form). 

Harmonize International 

Traffic in Anm Regulation, 
Export Adminhtratirm 
Reguiations,and Office of 
' Foreign' Assets Conbol controls. 

Tier export control lists to risk, 
removing much of what is 
currently on these lists Of 
reclassify to lower their control 
ievds. 


i ofdeemed export control laws, 
require thatindivlduais have 
: knowledgeoflntent that 

. exported or transmitted without 
; properauthdrizatidn. 

Effort reporting 

Eliminate effort 
reporting: 





Financial reporting 

Expanded Form 1099 
Reporting Requirements 
wil! create an additional 
burden on finan^l . 
reporting. 


Sub-recipient monitoring: 

Modify requirement so that 
grantees would no longer 
to required to monitor 
sub-recipients who regularly 
receive Federal awards. 


i Federal Funding Accountability 
: andTransparency Act (FFATA):.' ^ . 
j Ral$e'subreportih'9!hre$hold' 

. : frbm$25,000td.lh'es!mpllfled . 

: acquisition threshold, use 0MB ' 
i'definitlonof-subcoritracrfwhlch 
eiiminates procurements), and ' 
•; oniyrejiditfirsttler.'; 
FfttAiMakireportingannual ' 

; requlfomenbforuiiive'rsities. 
'.Change timing ofQuarterly ■. 
CashTransactionReport, , , 

Conflict of interest/ 
research integrity 

Eliminate negative patent 
reports, which require 
form completion even 
whenthereareiro 
Intellectual property 
concerns. . 



Direct Office of Science and . 
Technology Policy to convene . . 

: agencies to develop a conflict of : . 
interest policy like the Misconduct 
in Science Policy, Whlr^ articulates 
, general goals and objectives. 

i ■■ , 

Select toxins and agents 



Develop a tiered list «id 
associated requirements, u has 
been documented by the 
Ametfcan Society of Mkrobioiogy. 


, 

Hazardous materials 

CFATS:Wbcreverpossible, 
oeate an exception for 
r«earch laboratories. 


CFip:rK?d*emicalsbf. 
interKttonsiewhen 
«emptton Isn't pbssil^ 


Vi Examine and coiislder university 
facilities as different from large 
: chemical ficilitles: Design 
' aiterrfatiw approaches in light 
’ ofthese differences. 
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Mechanisms should be developed to allow universities to be 
exempted from certain regulator}' and reporting requirements, 
when appropriate, and if not exempted, to more easily be 
reimbursed for their associated costs. 


to Form 1-129 is therefore redundant and unnecessary. 

Most research conducted by foreign nationals at U.S. re- 
search universities is fundamental research, which is ex- 
cluded from export control requirements. Whether tech- 
nology is subject to Export Administration Regulations is 
irrelevant if a foreign national is performing fundamental re- 
search. Because of this exclusion, there will probably be 
very few instances in which export control licenses will be 
required for foreign nationals employed at research univer- 
sities on H-IB visas. However, universities must do signif- 
icant additional review for 1-129 submissions to confirm 
that this is indeed the case. 

The inclusion of the “Deemed Export Acknowledgment” 
makes filling out Form 1-129 and the Hl-B application 
process much more complicated for visa petitioners and 
university employers. At research universities, international 
affairs and human resources offices typically complete and 
file the form for potential visa employees. However, to re- 
spond correctly to such a narrow question concerning ex- 
ports licenses, other university officials from the office of 
sponsored programs and technology licensing, campus com- 
pliance officers, and sponsoring faculty must become in- 
volved in the petition to hire temporary employees. This 
has dramatically increased the time it takes university staff 
to complete Form M29. 

It is also unrealivStic in a research environment to expect 
that export-control issues and technologies connected to a 
particular line of research in which a researcher is involved 
will remain static from the time Form 1-129 is completed. 
Universities cannot predict where scientific inquiry will go, 
and many technologies involved in conducting research may 
change during the course of the research project as findings 
and discoveries progress. It is thus easy for universities to 
inadvertently respond to this question in a way that could 
eventually turn out to be inaccurate. 

Other Examples. Several other examples of redundant 
and unnecessary research regulations exist. For example, 
many collaborative research projects involving investiga- 
tors at different institutions require that subawards be made 


to other partnering institutions. In these instances, the prime 
award recipient is also required to “monitor” the business 
practices and internal controls at the subrecipient institu- 
tion. Although there may be value to monitoring subrecip- 
ients that are not established recipients of federal funding, 
to monitor and report on other research universities that 
regularly receive federal awards is a wasteful exercise and 
should be eliminated. 

Other examples involve tiering regulations to risk. In hu- 
man subjects research, minimal-risk studies, such as many 
in the social sciences, should not require the same level of re- 
view as clinical trials. Similarly, not all research involving 
pathogens or biological toxins that pose potential risks to 
public health and safety pose the same level of risk. The re- 
quirements associated with the regulation of this “select 
agents" research should be tiered to risk, as documented by 
the American Society of Microbiology. 

And finally, newly proposed conflict of interest guide- 
lines from NIH that require public posting of faculty-in- 
dustry relationships, even when potential conflicts are being 
effectively managed, will create public confusion and un- 
necessary work and have a potential chilling effect on uni- 
versity-industry interactions. The full impact of these reg- 
ulatory changes should be carefully evaluated before they 
are implemented. 

Steps toward reform 

The specific regulations in Table 1 and discussed here are just 
a small sample of the regulatory issues facing research univer- 
sities. Beyond the matrix we have laid out for addressing such 
issues, several other actions would help universities and the 
federal government work better together to reduce regula- 
tory burden while still ensuring safety and accountability. 

First, we need to improve understanding of the costs of 
regulation. As we have already discussed, quantifying the 
costs and burdens of regulations is difficult. The NRC and 
the Department of Education should conduct the study on 
regulation in higher education called for by Section 1 106 of 
the Higher Education Opportunities Act (H. R. 4137), to 
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describe by agency the number of federal regulations and 
reporting requirements affecting institutions of higher ed- 
ucation; the estimated time required and costs to institu- 
tions of higher education (disaggregated by types of institu- 
tions) to comply with these regulations; and recommenda- 
tions for consolidating, streamlining, and eliminating 
redundant and burdensome federal regulations and report- 
ing requirements affecting institutions of higher education. 

In addition, OMB and the Office of Science and Tech- 
nology Policy should jointly co-chair an interagency work- 
ing group that regularly reviews regulations affecting re- 
search universities. This group could be organized as a new 
subcommittee of the National Science and Technology 
Council Committee on Science, or as part of the existing 
Research Business Models Subcommittee. Through an ap- 
plication process, research universities or university asso- 
ciations could submit proposals to fix or eliminate rules that 
add no value or promote inefficiency and excessive regula- 
tory burden. Such a group would also be able to closely ex- 
amine regulation costs. 

Government flexibility and responsiveness must be in- 
creased. New or enhanced relationships and pathways of 
communication between universities and the government 
will help improve efforts to reduce regulatory burdens. The 
administration’s EO 13563 provides an impetus for estab- 
lishing these pathways. We should designate a high-level of- 
ficial within OMB s Office of Regulatory Affairs to serve as 
a federal ombudsman. This official would be responsible 
for addressing university regulatory concerns and seeking 
ways to increase efficiency and minimize regulatory bur- 
dens. The ombudsman would assist in harmonizing and 
streamlining federal regulations and would also have re- 
sponsibility for reviewing specific simplification requests. 
The ombudsman should be OMB’s co-chair on the intera- 
gency working group recommended above. 

Protocols should be established to address statutorily 
mandated regulatory concerns. When new laws are passed 
by Congress to achieve important public policy goals, unin- 
tended regulatory burden can be an unfortunate byprod- 
uct. When requirements create unintended regulatory bur- 
dens for universities, a fast-track approach to amending the 
law would be a useful tool that could help to minimize bur- 
densome regulations. 

Mechanisms should be developed to allow universities 
to be exempted from certain regulatory and reporting re- 
quirements, when appropriate, and if not exempted, to more 
easily be reimbursed for their associated costs. There are 
three ways in which this can be done. 

First, research universities should be given exemptions 


similar to those provided to small entities under the Regu- 
latory Flexibility Act (RFA). The RFA requires agencies to 
prepare and publish a regulatory flexibility analysis describ- 
ing the impact of a proposed rule on small entities. In addi- 
tion, agencies are encouraged to facilitate participation of 
the affected, entities by holding conferences and public hear- 
ings on the proposed rule. The RFA encourages tiering of 
government regulations or the identification of “significant 
alternatives” designed to make proposed rules less burden- 
some. The law should be amended to include organizations 
engaged in conducting federally sponsored research and ed- 
ucation activities. 

Second, coverage provided under the Unfunded Man- 
dates Reform Act (UMRA) should be extended to research 
universities. It is often not a single regulation that creates 
compliance challenges, but the stacking of regulations over 
time. Agencies rarely reevaluate, eliminate, or redesign reg- 
ulatory schemes to reduce the burden of compliance. The 
UMRA requires Congress and agencies to give special con- 
sideration to the costs and regulatory impact of new regu- 
lations on state and local governments, as well as on tribal 
entities. Extending coverage to public and private universi- 
ties would result in research funding agencies being more re- 
sponsive to the cost burdens of new requirements. 

Third, institutions should be allowed to better account 
for new regulatory costs and to charge these costs to fed- 
eral awards. The Paperwork Reduction Act requires that all 
proposed regulations be analyzed for the paperwork, that 
they require and that paperwork be reduced to a minimum. 
Regulations creating new paperwork requirements must be 
cleared by OMB. Unfortunatdy, agency projections of paper- 
work burden are often underestimated and do not recog- 
nize how new reporting requirements will be paid for. The 
American Recovery and Reinvestment Act reporting re- 
quirements and the recently proposed NIH reporting re- 
quirements related to financial conflicts of interest are two 
notable examples. In cases in which new requirements are 
not effectively controlled to minimize the imposition of ad- 
ditional and sometimes substantial new costs, institutions 
should be allowed to establish a cost reimbursement mech- 
anism in which the incremental costs can be recovered as a 
direct charge to the federal award. 

Finally, cost sharing policies that are appropriate for the 
research community and that differentiate universities from 
for-profit entities should be developed. Although a cost shar- 
ing commitment between government agencies and indus- 
try partners may be appropriate, requiring the same commit- 
ment from university partners ignores universities’ educa- 
tional and public service roles and their nonprofit status. 


SUMMER 2011 63 



142 


The Presidents Council of Advisors on Science and Technol- 
ogy, in a 2010 report on energy R&D, recommended that 
universities be exempted from cost sharing requirements. 
The National Science Foundation (NSF) recently imple- 
mented a new policy that prohibits voluntary cost sharing on 
NSF programs, while also reaffirming its policy that manda- 
tory cost sharing be required only in exceptional situations 
where it is necessary for long-term program success. Con- 
gress and other research funding agencies should follow 
NSF’s lead and prohibit cost sharing policies that inappro- 
priately impose additional costs on universities. 

To better address regulatory issues at research universi- 
ties, we need new and more timely and flexible mechanisms 
for universities and associations to work with federal officials. 
We have proposed a set of recommendations that would be- 
gin to establish these mechanisms. Only by working together 
can research universities and the federal government reach 
the shared goal of reducing undue regulatory requirements 
while maintaining safety and accountability. A more bal- 
anced regulatory load would help ease financial burdens on 
universities and improve the morale and productivity of the 
researchers whose discoveries and innovations will drive 
our nations economy in this century. 
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August 1, 2012 


1. The National Academies report identifies "nationai goals" that include advances In medicine 
and health care, energy security. Improved standards of living, and education of children and 
adults. What are your thoughts on the national goals identified in the report? Do you believe 
this list is comprehensive or are there any areas you think may have been missed? 

The goals enunciated in the National Academies report are laudable. While no list can include 
everything that is important, this list includes goals that will find broad support, because they directly 
address our Nation's citizens' fundamental needs and desires for long-term health, well-being, and 
security. Especially significant among the goals is the focus on education at every level. Improvements 
in K-12 education are at least as important as ensuring the strength of research universities. Well 
prepared students can take full advantage of the research university system; and, in a virtuous cycle, our 
universities provide the teachers for K-12 and the doctors for our hospitals, as well as the research 
results that will inform their practices, for future generations. Ensuring the strength of U.S. research 
universities will help to ensure that we move in directions that provide long-term prosperity and 
security for our citizens. 


2. Following the fourth report recommendation to improve university productivity, how 
challenging is It for research universities to eliminate redundant activities, programs, and 
structures? What does this type of introspection require from your university? 

Redundant, or unnecessarily duplicated, programs and structures were among the first targets for 
elimination during the budget cuts that universities have sustained in the last five years. To cut their 
costs, universities have implemented many actions to make their systems more efficient. These include 
streamlining business management and accounting, centralizing information technology (IT) services, 
and eliminating underperforming or undersubscribed academic programs. 

The University of Arizona has instituted many changes for efficiency. For example; 

• We hold our employees to high standards of performance. We continued and strengthened our 
process of regular, annual or multi-year, reviews of all academic units and began a process for 
regular review of senior leadership, as a basis for streamlining, building on strengths, and 
eliminating weaknesses. 
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• We simplified numerous administrative processes, through process mapping and subsequent 
elimination of any steps (and personnel) that were deemed not to be absolutely necessary. 

• The University's central administration undertook organizational changes to eliminate historical 
complexity and better match the administration's structure with current needs. 

• A number of small, department- or program-based business offices were consolidated to form 
fewer, larger offices that require fewer expensive managers. 

• Campus-wide, we consolidated IT services, through the purchase or development of new 
software to perform many business and financial tasks and to provide oversight of sponsored 
(including federally sponsored) activities, and through the closure of department- and college- 
level computer servers that were legacies of a time when each large department had to have its 
own server. In the process of consolidation, we developed a new shared Research Data Center 
that will actually increase our computational capabilities. 

• Some of our smaller degree-granting programs were closed, others that covered overlapping 
areas were merged, and some departments were corralled into larger "schools" that will 
enhance Interaction and reduce redundancy in the future. 

• The University has begun to implement Responsibility-Centered Management, a budgeting 
mechanism that is targeted at maximizing efficiency at every level in the institution. 

All of this has cost money, but the savings are expected to far exceed the costs over the coming years. 
The ability to make further changes is becoming more and more difficult now, as we feel we have made 
most of the changes we can make without significantly eroding the quality of our research and 
education enterprises. 


3. At the hearing, it was noted that while industry has dismantled its large corporate research 
labs they have not yet fully partnered with research universities to fill the gap. Has your 
university worked to partner with industry to fill this gap? if so, have those partnerships 
resulted in any positive outcomes? if not, why not and would your university consider industry 
partnerships in the future? 

Internationally, companies are increasing their overall spending on research and development (R&D), 
with more focus than ever before on development and less on foundational research. This leaves an 
increasing share of the research part of R&D to the universities. According to Battelle R&D Magazine's 
2012 Projections report, companies throughout the world will spend a total of $1.4 Trillion on R&D in 
2012, a 5% Increase over the prior year. Although industry-sponsored research still only represents 
about 5-10% of a U.S. university's total research expenditures, it offers promising growth potential plus 
expanded relationships in other lucrative areas, including connections with students and alumni, 
economic development, commercialization, and philanthropy. 

Partnering between universities and companies continues to present challenges, particularly in the 
areas of intellectual property (IP) ownership and in negotiating agreeable contracting terms, but the 
University of Arizona and others active in this realm have made considerable progress in these areas in 
recent years. The University of Arizona provides a single point-of-contact Corporate and Business 
Relations Director to simplify first-time connections with companies and a broad menu of engagement 
choices to transform simple, transactional relationships into broadly based, productive, and sustained 
strategic relationships. We are fully convinced that universities should commit to enhancing their 
industry partnerships because of the many mutual benefits they provide and because of the growth 
potential that private sector funding offers, and we are actively working toward those goals. Becoming 
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valued partners of industry has not only the obvious immediate effects on university programs, but also 
a more intangible, longer-term effect on "town-gown" relations. 

The University of Arizona employs the following strategies for prospecting and developing new industry 
partners while also expanding existing company relationships: 

• Providing a single point-of-contact portal supported by concierge-style customer servicing to all 
companies contacting the University. 

• Focusing proactive business development activities and resources on building and sustaining 
strategic relationships with large global companies within the seven industry sectors that are 
relevant to us; Agriculture, Biosclence, Environmental Sustainability/Solar, Aerospace/Defense, 
Information Science and Technology, Space/Optical Sciences, and Advanced Materials. 

• Leveraging and expanding existing company relationships campus wide, so that companies can 
engage in interdisciplinary research and can gain access to the many resources the University has to 
offer. 

• Establishing an institutional strategy and approach for industry partnering and coordinating the 
many interests within the University community involved in these activities to ensure a seamless 
integration of services. 

• Building a campus-wide network of responders to efficiently and effectively facilitate multi- 
unit/college engagements. 

• Facilitating company interactions with contracting and technology transfer functions within the 
University, 

For the future, the University of Arizona will continue to invest in expanding university-industry 
relationships and in developing mechanisms for measuring the holistic value of broadly based strategic 
relationships. 


4. As I requested during the hearing, piease provide a detailed list of specific regulations that 
Congress should consider amending or repealing due to their burdensome nature. Piease 
explain each noted regulation, what it requires in order for implementation, and why you 
suggest amending or repeal. 

As a Federal grantee, we are conscientious stewards of public research investments. We understand the 
importance of compliance and regulatory oversight and we strongly support the objectives of 
accountability and transparency. The increasing numbers and complexity of federal regulations and 
reporting requirements, however, create a growing burden on both universities and federal agencies 
that sucks resources away from their primary target of supporting research. It should be possible to 
streamline and simplify those regulations so that they become less expensive in time and money while 
still maintaining essential accountability. 

Many of the regulations come from the White House Office of Management and Budget, most 
particularly through 0MB Circular A-21, which governs in detail how much universities can be 
reimbursed by the federal government for the common ("indirect") costs of providing the infrastructure 
for research. To 0MB, we have suggested many changes that would significantly reduce the 
administrative burden. Among them are: 

• Clarification of allowable charges for indirect costs, and allowing charges for administrative support 
that is directly allocable to a specific project as a direct cost to the project. 
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• Requiring all federal funding agencies to honor the full federally negotiated "Facilities and 
Administration" rate for coverage of the indirect costs of research. 

• Elimination of effort-reporting and replacement with an outcomes-based system of Payroll 
Distribution. 

To the Department of State and Department of Commerce in the Executive branch, we also would 
request; 

• Streamlining and clarification of export control regulations in the International Traffic in Arms 
Regulations jState) and Export Administration Regulations (Commerce) that are protect national 
security interests but are complicated and sometimes unnecessarily limit university-based research. 

Some of the growing regulatory burden is in statute that could be changed by Congressional action. In 
particular, we respectfully request that attention be paid to minimizing the regulatory burden that 
would be imposed by any new act of Congress, such as, for instance, the DATA Act. If and when 
particularly large new regulatory burdens are unavoidable, we request that explicit mechanisms be 
provided for covering those costs. It is critical to minimize so-called "unfunded mandates," which have 
increased the burden of oversight tremendously in recent years, distracting universities from the 
primary purposes of new programs. 

A particular area of growing concern is the limitations imposed by the Defense Federal Acquisitions 
Regulations Supplement (DFARS). DFARS restricts the ability of university researchers on Department of 
Defense grants and contracts to publish their research results, even when they should be considered 
"fundamental research," and limiting the ability to have foreign nationals as participants in such 
research. University-based research, in general, should be open and its results available to others to 
build upon. Only under limited, specific conditions, for instance when it is deemed that the work must 
be export-controlled or Classified, should publication and foreign-national restrictions be imposed. 

Most of the research conducted in universities is truly fundamental and not specifically directed to 
military and other applications that must be kept secret, and in all those cases only the general FAR (and 
not DFARS) should apply. Direct engagement of the House Subcommittee on Research and Science 
Education with senior leadership in the U.S. Department of Defense on the subject of what can and 
should be considered fundamental research would be helpful. 


5. You identified the challenging economic situation facing the Nation and your university. How 
have you prioritized programs or research areas at your institution? Do you feel you have lost 
anything significant to date? 

The University of Arizona is a comprehensive, land-grant, public research university with highly ranked 
programs that range from Dance and Philosophy to Astronomy and Optical Sciences. Approximately five 
years ago, the University developed a set of priorities for special, targeted investment in key research 
areas. A strategy was developed to focus a disproportionately large share of our limited resources on 
five areas of current excellence and/or of high possibility for growth. These areas include Space and 
Optical Sciences, where we are already outstanding; Energy research, where we have so much potential 
in solar energy and energy storage; and Biomedical and Clinical research, where we have scattered 
strengths that can form the basis for much more success and societal impact If we put In a focused 
investment to fill gaps in expertise. At the same time as we make these strategic, focused investments, 
we balance that focus with some broad coverage, so that we remain comprehensive for our students 
and so that critical Interdisciplinary research is possible. 
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Currently, some significant programs at the University are under considerable threat. In many cases this 
is because the source of external support for those programs is itself being threatened and is unstable 
from year to year. For example, our plans for solar research and innovation have been jeopardized by 
large changes in the Federal and industry context for this area. 

Besides setting priorities in our research investments, we also have listened to the workforce needs of 
the private sector regarding new educational programs. We have developed professional master" s 
degrees, such as the Masters' of Science in Geographic Information Systems Technology, and new 
graduate certificates, for instance in Health Care Informatics, in response to those needs. We also are 
putting an emphasis on learning outcomes that are consistent with the way knowledge will be used in 
the future, and we are using internet technology to reduce the financial and human costs of traditional 
course delivery by offering on-line and hybrid (on-line and in-classroom) courses. 

As strategic priorities are addressed, programs that are not given priority for internal investment are in 
many cases working harder to acquire external funding. A few have closed or merged with others, as 
described in answer to Question 2 above. 


6, Your testimony notes the new Entrepreneurship minor being offered across the University of 
Arizona. Is this new opportunity being marketed to researchers and students pursuing STEM 
degrees? Has there been a great deal of interest form the University's science departments 
and programs for this type of minor? 

New minors in Entrepreneurship for undergraduate and Ph.D. students are aggressively marketed in the 
STEM disciplines. Neither minor is available to business students, so they are primarily populated with 
STEM students. The undergraduate minor is expected to be comprised of 60-75% STEM students, with 
the balance from arts and humanities. The doctoral minor has been comprised of over 90% STEM 
students over the three years since the inception of the program. Even before these two minors 
existed, 26% of our entrepreneurship students were from STEM fields. Overall, the new minor programs 
have been very well received by faculty, departments, and students across STEM areas. 


7. The report recommends taking steps to grant residency for non-U.S. citizens who earn 

doctorates in areas of national need. There are some who may want to ensure caveats that 
help to guarantee the Nation's safety. Likewise, it is equally important that American 
students receiving these doctorates have priority on potential Jobs. What are your thoughts 
on this recommendation? 

Our prosperity and security in the 21" century will depend on our ability to lead in an increasingly 
international and high-technology economy. Historically, many of our nation's most decorated and 
most impactful scientists and engineers have been foreign-born. To increase the size and quality of the 
workforce necessary to advance our economy, we must provide university opportunities to as many 
prepared students as possible. We should do what we can to attract the best STEM talent in the world, 
not Just the U.S., to our universities, and then try to keep that talent that we have educated right here, 
in our nation's STEM workforce. Bills that were introduced In Congress this year to support the ability of 
foreign students who have earned advanced STEM degrees in the U.S. to obtain green cards should be 
considered seriously as a positive step forward on this issue. 
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Certainly, routine screening is prudent before issuing a green card or citizenship to any immigrant, to 
ensure that national security is not compromised; but that will exclude only a minor number of the 
foreign earners of Ph.D. degrees. 

Interestingly, only about one quarter of people with doctoral degrees work in universities; most work in 
other fields, such as industry, government, healthcare, and law, where they bring skills in critical 
thinking, tackling complex problems, and understanding and communicating difficult ideas. Thus, those 
degrees prepare young people for a broad swath of careers of high responsibility. National Science 
Foundation statistics indicate that the unemployment rate of those people who hold a Ph.D. degree is 
very low, less than 2%. Thus, keeping foreign-born graduates who have earned doctoral degrees in the 
U.S. here will have a minimal, if any, negative impact on the competition of U.S. graduates for jobs. The 
jobs are there; we need more talent to fill them and make our nation's workforce the best in the world 
for decades to come. 


8. Please comment on the function of your university's tech transfer office, entrepreneurial 
programs with regard to STEM discipiines, and any associations with research parks and 
centers. Piease tnciude their roies in assisting faculty and students with moving research from 
the iab to commerciaiization, including the pre-commerciaiization stage or proof-of-concept 
stage. 

The University of Arizona has a very substantial research park, the UA Tech Park, and is developing a 
new U A Bio Park that will focus on bioscience companies. The UA Tech Park plays an important role in 
our efforts to move technology from the laboratory to the marketplace. The park provides a business 
incubator to incubate student and faculty start-up companies and is a major site for the testing, 
evaluation, and demonstration of new technologies, especially in the fields of solar and other renewable 
energy; aerospace, defense, and border technologies; and optics and photonics. Of the 52 companies 
and other organizations in the park, 14 are university-related. The park hires 50-55 university interns or 
student assistants to work with park companies each semester. Outside of park activities, UA Tech Park 
management is working closely with local school districts, Pima Community College, and the University's 
branch campus, UA South, to promote STEM education and training. 

Currently, the University is developing a second research park, the Arizona Blosclence Park (UA Bio 
Park), to promote technology development and commercialization in the life and biosciences and more 
tightly connect university-based research with R&D in the commercial sector. 

The University has just started an exciting new venture, called Tech Launch Arizona, that is designed to 
integrate our existing Technology Transfer office, research parks and business accelerator, and 
Corporate and Business Relations office into a single, coordinated entity that will work closely with the 
entrepreneurship center in our College of Management. Tech Launch Arizona also will include a greatly 
expanded proof-of-concept center, for which philanthropic support is currently being sought. The goal 
of Tech Launch Arizona is to expand the culture of commercialization among faculty and students and to 
enhance our interaction with the innovation community. We will be adding programs and funding for 
inventors across the commercialization continuum so that there is support at each stage for qualified 
innovations to move forward. Expected outcomes include a greater entrepreneurial spirit among our 
faculty and students, quicker movement of new ideas and inventions into practical application and use, 
better relations with the private sector, and a more robust royalty revenue stream back to the 
University. 
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Questions for the Record 
The Honorable Mo Brooks 

HOUSE COMMITTEE ON SCIENCE, SPACE, AND TECHNOLOGY 
SUBCOMMITTEE ON RESEARCH AND SCIENCE EDUCATION 

The Role of Research Universities in Securing America 's Future Prosperity: 
Challenges and Expectations 

Wednesday, June 27, 2012 
1 0:00 a.m. 


QUESTIONS FOR DR. SIEDOW: 

1. The National Academies report identifies “national goals” that include advances in 
medicine and health care, energy security, improved standards of living, and education of 
children and adults. What are your thoughts on the national goals identified in the report? 
Do you believe this list is comprehensive or are there any areas you think may have been 
missed? 

• The list of national goals identified in the National Academies report is generally 
comprehensive and highlights the most pressing challenges facing our Nation and the 
global community. That said, one item not mentioned that merits inclusion is the 
topic of “food and water security.” This is particularly relevant given the current 
drought conditions imderway in the Nation’s midsection, but is also an underlying 
problem across the world. Additionally, IT and cyber security issues warrant special 
mention. 

2. Following the report’s fourth recommendation to improve university productivity, how 
challenging is it for research universities to eliminate redundant activities, programs and 
structures? What does this type of introspection require from your university? 

• The ability of universities to cut costs is challenging but doable. It is worth noting 
that public universities across the country have been going tlirough this process for 
several years now in light of substantial and recurring cutbacks in State funding. 
They have become much more streamlined and efficient in their overall structures as 
a result. 

Looking specifically at Duke University, because it is a private institution, we are not 
dependent upon funding from the State of North Carolina. However, as a private 
institution we tend to be much more dependent, than are most public institutions, 
upon funding provided through our endowment and annual giving. In 201 1, the value 
of our endowment was over $5.7 billion, but that number represented a substantial 
recovery from its value in 2009 when the economic downturn of 2008 decreased the 
endowment value to under $4.5 billion, almost 30% less than its value the year 
before. In response to the decrease in this major source of funding, the university 
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instituted cost-saving measures that ultimately equaled $125 million annually. This 
included personnel reductions, changes in service levels, programmatic adjustments, 
to name a few. Because some of the personnel affected by these measures were 
associated with research administration, these measures did affect the research 
enterprise to some extent. 

In addition, the university has been working through an initiative over the past five 
years, Research Administration Continuous Improvement (RACI), to streamline all 
aspects of research administration across the board. To date these efforts have led to 
the institution of more automated procedures throughout the grants administration 
process and we anticipate major savings from the enhanced application of IT to all 
aspects of our research administration process. The current compliance and 
regulatory environment directly impacts the ability of faculty to focus on the conduct 
of research. The ultimate objective of RACI is improved service to research faculty 
through better support and reduced administrative burden that leads to better research 
outcomes. 

3. At the hearing, it was noted that while industry has dismantled its large corporate 
research laboratories, they have not yet fully partnered with research universities to fill 
the gap. Has your university worked to partner with industry to fill this gap? If so, have 
those partnerships resulted in any positive outcomes? If not, why not and would your 
university consider industry partnerships in the future? 

• Duke has a long tradition of working with industry and has, in fact, led the annual 
National Science Foundation R&D indicators for twelve years running in the amount 
of R&D support derived from industry among all universities. Much of this is 
attributed to the success of the Duke Clinical Research Institute. 

On the non-medical side of the University we have worked hard to develop ties with 
industry in our research endeavors. While this has occasionally led to difficulties 
involved in reaching agreement between Duke and our potential industry partners 
over issue of who owns what IP (intellectual property), most of these negotiations 
have gone ahead without difficulty and have led to strong partnerships, particularly 
with faculty in our Pratt School of Engineering. We have every plan to continue to 
work to improved and enhance our interactions with industry in the future and will do 
what is needed to make such collaborations work. 

4. As I requested during the hearing, please provide a detailed list of specific regulations 
that Congress should consider amending or repealing due to their burdensome nature. 
Please explain each noted regulation, what it requires in order for implementation and 
why you suggest amending or repeal. 

• Since 1990, sponsored research expenditures at Duke University have doubled and 
then doubled again. (Actual growth: 530%). In Fiscal Year 2010, sponsored research 
expenditures exceeded S826M. This significant growth has occurred at the same time 
that federal regulatory requirements and administrative cost restrictions have also 
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grown exponentially. In addition, there have been increasing limitations on generating 
sufficient institutional dollars to meet new regulatory requirements. This is a common 
scenario among almost all of Duke University's peer institutions, and like most of our 
peers, the University has taken steps to ensure compliance in spite of its growing price 
tag. 

Duke University strongly supports the objectives of accountability and transparency, 
and firmly believes that compliance and regulatory oversight are essential to the conduct 
of federally- supported research. Duke University has developed a national model of 
compliance oversight and project management training designed to support compliance, 
while providing researchers with highly skilled support personnel to assist them in 
managing their federally funded projects. In the past five years Duke University has 
created a compliance management structure that includes over 70 dedicated compliance 
liaison officers, three new compliance offices, and multiple initiatives to address new 
and expanding federal regulations (e.g. ARRA, FISMA, Export Controls, COI, etc.). 

These initiatives and responses are not without cost —costs that are not recoverable under 
current 0MB A-21 language, but are very real to research universities which must absorb 
them. As an example, we estimate that improved systems for effort reporting alone cost 
the university $1.4 million in one-time costs and we spend upwards of $5 million annually 
in systems and personnel to manage and implement the certification process. 
Unfortunately, regulatory demands force institutions to implement systems that provide 
audit documentation but fali far short of appropriately equating researcher effort to 
sponsored project outcomes. The federal government must understand that research is 
never going to be measured as a standardized process. This aspect of the university- 
federal partnership is critical to reinforce because federal grants do not cover the full costs 
of the research; in most cases, faculty often spend far more "time" than is specifically 
accounted or budgeted for on the grant. 

We thank you for the opportunity to offer our concerns and recommendations. We stand 
ready to discuss these recommendations at any time. 

1. Recommendation : Reduce the burden of the effort certification process 

Reduce or eliminate 0MB A-21’s effort certification requirement as it is currently 
structured in favor of a process that is more outcome based and less administratively 
burdensome. 

Pronosed Actions 

Change 0MB A-21 to allow a reporting option that relies on an assessment of the 
reasonableness of the effort expended/charged to the productivity/outcome of the project. 
This could be accomplished by modifying the Progress Report requirements and rely on 
the sponsor’s review of progress made as the definitive measure. This recommendation 
is made on the basis of two important factors: 1. University payroll systems have 
matured significantly over the past several decades, making it possible to accurately 
readily allocate effort charged to specific projects and activities; 2. The current process 
does not align effort expended with outcomes in any meaningful manner. If this 
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recommendation is accepted, it is also imperative that auditors are aligned with revisions 
so that focus is on reasonable in support of project outcomes. 

Burden/Cost 

At Duke University, an extremely conservative estimate of the annual cost associated 
with the effort management process approximates 75 FTEs and $5.3M (other estimates, 
depending on the definition of effort reporting/management range from $10M - $15M in 
total annual cost). This estimate includes a proportion of FTEs that coordinate the 
collection of effort certifications, time associated with faculty and staff that are required 
to certify, personnel costs in central offices, and related technology costs. This estimate 
does not include associated space and other costs for staff to conduct these activities or 
the mandatory training and communication that is distributed to thousands of faculty and 
staff on an annual basis. Furthermore, Duke incurred a one-time initial implementation 
cost in FY09 of over $1.4 million. Note that the estimated $5.3M cost is for a process 
that is not directly correlated with improved research outcomes. 

Lastly, it is important to mention that this cost is not reimbursable from sponsors as Duke 
University’s F&A rate exceeds the 26% administrative cap. 

This burden is particularly difficult in a complex academic medical center where: 

a) there is significant interrelatedness between projects and 

b) when one bedside interaction with a hospital patient is extremely difficult to capture 
accurately in an effort system. In this situation, the faculty member may simultaneously 
be exerting effort in support of clinical care, in support of the academic mission 
(because there may be a graduate accompanying the faculty member), and the research 
mission (because the patient may also be clinical trial subject). 

Effort reporting is extremely burdensome and costly, and is not correlated to project 
outcome in a manner that justifies its cost. 

2. Recommendation : Reduce Sub-recipient Monitoring burden 

Eliminate the Subrecipient Monitoring requirement for universities that subcontract 
to other institutions that are subject to the 0MB A-133 audit, 

Pronosed Actions 

Universities that enter into subcontracting relationships with other domestic institutions 
subject to 0MB A-133 should not be subject to expanded standards of accountability for 
the compliance actions of these subrecipients. 

Rurden/Cost 

More than 60% of the Duke University 300 subcontractors are peer institutions that are 
subject to the 0MB A-133 audit. This 60% represents more than 80% of our subcontract 
volume on an annual basis, Duke University therefore, expends most of its time 
monitoring subs that the federal government, by virtue of its direct grants to the 
institution, has deemed in a risk category that they feel is reasonable. 
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OMB A-133 and the associated annual supplement define audit guidelines, provide a 
framework for evaluation of risk and risk areas at prospective subreoipient institutions 
and even provide follow-up systems to determine if risk has been mitigated. Therefore, 
it seems logical to rely on these audits to provide a reliable, consistent framework for 
monitoring subrecipient compliance. 

Duke University has developed a sophisticated business process and web-based system 
for gathering information on our potential subrecipients, evaluating this data, and 
adjusting contract terms and conditions as a result of this initial risk assessment. The 
university also monitors financial and programmatic compliance during the life of the 
funded project and conducts additional review at closeout. The Office of Sponsored 
Programs is responsible for reviewing OMB A-133 audits for all subrecipients, and 
ensures that updated information regarding risk is conveyed to the pre-award offices on 
a regular basis. Multiple forms, complex electronic workflow and three shared 
databases are required to support the cunent SRM process. The cost of developing the 
current assessment process and IT tools approximated 5 FTEs from central offices and 
the technology development group over a 15 month timeframe. In addition, at least 
three pre-award office staff members review, assess, and negotiate subrecipient 
agreements based on risk. The post-award office (OSP) issues formal letters advising 
each subrecipient of expected compliance requirements, and also issues an internal “rate 
of burn” letter to advise departments of financial progress at mid-point of each 
subaward. The Research Costing Compliance office provides extensive monitoring and 
training to ensure that subrecipient monitoring is appropriately applied. As stated 
above, this extensive effort would be appropriate only to a small subset of the 
university’s .subrecipient pool if those subject to OMB A-133 were removed from 
subrecipient monitoring. Duke could then adjust its process to focus on those at highest 
risk. 

The new business process was designed to reduce burden by applying a technical 
solution but with federal auditors recent focus, we spend an inordinate amount of time 
documenting the process instead of focusing on those subrecipients that are not subject 
to the A-133, and therefore are likely at higher risk. 

3. Recommendation : Allow the direct charging of project management support 
staff. 

Proposed Actions 

Communicate to the grant community that project management support activities 
are an allowable direct expense when those activities can be specifically identified 
to an individual project. 

Rationale; 

OMB A-21 current reference to “clerical and administrative” was developed over 20 
years ago and was generally focused on “secretarial activities” that supported broad 
administrative fonctions and could not readily be allocated to a specific project. 
Examples might include typing correspondence, filing, purchasing basic supplies. 
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incidental travel arrangements, and general office duties. Although these functions 
remain essential to general administrative operational support, the nature of project 
management administrative responsibilities and their specific application to sponsored 
activities has dramatically changed. 

Over the past four decades, a new profession of research support staff has emerged, with 
its own body of knowledge, professional credentials, professional associations, and 
professional standards. These skilled technicians may be found across the globe as 
professional project managers, and it is these individuals that form the project 
management support structure that is critical in effective management of sponsored 
activities. Their functions can be readily identified with project management support and 
their contributions are critical in relieving faculty of burdensome compliance and 
financial management duties. Unfortunately, current 0MB A-21 language is often 
interpreted to prohibit the direct charging of these otherwise allocable compliance and 
project administration functions. We recommend that project management support 
activities be classified as an allowable direct expense when those activities can be 
specifically identified to an individual project. 

Duke University faculty are frustrated by the competing demands of managing 
increasingly complex projects and the limitations on directly charging project 
management support to their funded projects. These activities include, but are not 
limited to, research protocol and compliance support, recruitment and hiring , of staff, 
management of complex financial and programmatic reporting requirements and related 
project financial oversight. These are essential components of contemporary research 
projects and programs and in many instances, they are performed by researchers, or 
possibly by students and postdoctoral fellows, pulling these research personnel away 
from their research responsibilities. 

Burden/Cost 

The 2007 Faculty Burden Survey, conducted by the Federal Demonstration Partnership, 
reports that the significant growth of compliance requirements and commensurate 
project management responsibilities are overwhelming faculty, and having a measurable 
impact on their ability to focus on scientific productivity. The 2007 FDP Faculty 
Burden Survey revealed that, of the time that faculty committed to federal research, 42 
percent was devoted to pre and post-award administrative activities - not to active 
research. 

The recommended change would acknowledge the changing dynamic of project support 
functions, address the ever increasing regulatory and project management burden on 
faculty, and provide skilled technical support to enable researchers to become 
increasingly more productive and accountable. By funding personnel to perform project 
management tasks, sponsors will be paying a lower rate of pay than faculty researchers 
currently receive, thus leading to efficiencies in both science and administration. 
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Direct charging of allocable project management support personnel empowers support 
for individuals who would perform these functions in a much more cost effective 
manner than the PI, 

4. Recommendation Elimination paper retention requirements for paper 
documents 

Pronosed Actions 

a) Remove requirement that an institution get advance authorization before 
substituting electronic records for original (paper) records. 

b) Remove requirement from all regulations, including the FAR (4.703), that require 
retention of paper documents after imaging to permit periodic validation of the 
imaging system. 

Burdcn/Cost 

Under the current regulations, many universities are required to maintain a massive 
amount of paper documentation in the unlikely possibility that it is related to a federal 
contract. One example, which is extremely costly, is the requirement when applied to 
the procurement cycle. To provide some high level numbers to this statement, 
although Duke University has less than $7 million dollars in contract procurement 
spend (excluding payroll, fringe and related F&A), we are required to maintain 
supporting documentation for more than $1.5 billion of procurement spend to ensure 
we were meeting the FAR requirement. This occurs because as an accounts payable 
invoice is received, the central office has no way of knowing whether the document is 
related to a federal contract, a student group, the health system, the football team, or 
any other unit within the university. Per FAR 4.703, we are required to retain the 
paper document for one year after scanning. This requires clerical support, filing 
cabinets, office supplies, rental space, etc. all to ensure that the ’/a% of potential 
contract related spend is retained in support of a potential audit. 

As we expand the imaging solution to other business process cycles, such as travel and 
grants processing (proposal through closeout), we will continue to incur significant 
costs even though our contract volume ($20M) is small compared to the rest of our 
institutional business ($3B). 

Rackprniind 

Technology has improved over the recent years so that imaging solutions are full 
featured and searchable, secured, and add significant value to the business process 
while often reducing transaction cost. They allows an institution to workflow 
documents, share documents via corporate systems such as a general ledger, and most 
importantly maintain/retain the documents in an electronic format so that the original 
paper documents can be disposed of, as well as the associated file cabinets. 

Many institutions have made progress in this area in the procurement cycle and are now 
considering an expansion of the use of technology, including the entire grant cycle from 
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proposal through closeout. Other opportunities include the travel/reimbursement 
business process, procurement card, check request, etc. 

OMB A-110 (2 CFR 215.53, Para c) states that “Copies of original records may be 
substituted for the original records if authorized by the Federal awarding agency.” 
DHHS has identified a process to transition to electronic records (OGAM AT 99-1), but 
very clearly states in the “Purpose and Background” section that institutions should “be 
aware that Federal contract documents are subject to FAR 4. 703(c)(3), which states, 
"the contractor or subcontractor retains the original records for a minimum of one year 
after imaging to permit periodic validation of the imaging systems. ") Recent discussions 
with cognizant officials at DHHS have confirmed this interpretation. 

Institutions should be permitted to meet document retention guidelines in any manner 
they deem reasonable with the understanding that it is their ultimate responsibility to 
provide backup documentation as required to substantiate all expenditures, proposals, 
agreements, etc. This documentation, whether paper or electronic, must be available and 
legible for the appropriate retention period. 


5. Recommendation : NIH should reconsider its May 13, 2010 notice that limits 
F&A recovery of Genomic Arrays. 

Proposed Actions 

a) NIH should rescind its May 13, 2010 Notice (NOT-OD-10-097) that limits F&A 
recovery on Genomic Arrays purchases. If this is not possible, then 

b) NIH should clarify what the Notice does and does not apply to: 

a. The Notice should not apply to “Sequencing Reagents”, which are incredibly facility 
and administration intensive and often require facilities with specialized equipment, IT 
support, HVAC, and associated technicians. 

c) NIH should raise the threshold. 

Rackpround/Burden/Cost 

We endorse COGR’ s response dated May 27, 20 1 0 and July 1 1 . 20 1 1 . 

Specifically focusing an F&A reimbursement policy to a single vendor purchased event 
is inconsistent with A-21 premise of an “averaging concept” and it is inconsistent with 
the reality for the true life cycle costs associated with Genomic Arrays. Because of the 
expedited implementation, multiple items associated with GA’s were “swept” into this 
cap, including Sequencing Reagents that are facility and administratively intensive and 
require specialized equipment, HVAC, IT support, etc. With regard to the life cycle 
issue, the purchase is just one- step in the broader and very expensive continuum related 
to the processing. Furthermore, there are numerous cases where the university incurs far 
higher F&A costs than the negotiated rate for a particular purchase or grant, but no 
opportunity is presented to recover these costs. The 26% cap, cap on F&A for 
subcontracts, and artificial limitations by sponsors on reimbursement are but three 
examples. 



157 


Subcommittee for Research and Science Education 
Page-9 

Permitting NIH to arbitrary implement this cap opens the door to any situation where 
there is a real or perceived disproportionate administrative burden. Moreover, it does it in 
a manner than it extremely burdensome, operationally, for an institution to implement in 
a timeframe that a university could not realistically include in the F&A negotiation in an 
attempt to support equitable reimbursement. 


6- Rcfommendatinn : Clarify the allowability of the direct charging of computers 
and similar technologies necessary for the effective conduct of research activities. 

Proposed Actions 

We endorse COGR’s position and agree that 0MB should write a “Memorandum to 
Agency Heads, Representatives from the Regulatory and Audit Community, and 
Research Universities and Institutions” that states research communications, tools, and 
similar equipment (and related supply items) that are necessary for the efficient and 
effective conduct of research activities are allowable as direct charges to Federally- 
sponsored research, service and educational programs, effective immediately. 
Furthermore, we agree that necessary adjustments to A-21, section J.18 should be made 
to support this communication and the audit community should be directed to utilize the 
proposed changes as the sole basis for determining allowability. 

Riirdcn/Cnst fnaranhrased from COGR response) 

Technology, and how it is used in the conduct of research, has changed dramatically 
since Circular A-21 was introduced. Despite many changes to the Circular over the past 
two decades, text specific to current technology has not been updated in the Circular; in 
fact there is still reference to “telegrams” and other outdated modes of communication. 
Research communications equipment/devices and other “research tools” including laptop 
and desktop computers, printers, video equipment, cell phones, other equipment/devices 
that are used to conduct the research and to facilitate data processing/data transfers/eto. 
between research colleagues, and other “research tools” are necessary for the efficient 
and effective conduct of research activities. 

The current requirement in Circular A-21, Section J.18, that requires these types of 
equipment and tools to be treated as “general purpose" and specifies them as 
“unallowable as direct charges" (Section J.18.b(l)) ignores the important and direct role 
they play in research. When research communications equipment/devices and other 
research tools can be supported as direct benefit to a federally sponsored program, they 
should be an allowable charge to the project, subject to cost allocability principles 
defined in Circular A-21. In the case where the item(s) do not meet the institution’s 
threshold for capitalization, the same principle should be applied and the item(s) 
should be an allowable charge to the project. 

Implementation of this change will provide faculty and investigators with easier access 
to the research communications, tools, and similar equipment (and related supply items) 
that are necessary to conducting their research activities. 
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regulations and policies among federal agencies. The protection of human research 
subjects’ requirements has changed significantly by the accumulation of agency-specific 
specifications and suffers under duplicative conflicting reviews by federal agencies. The 
Department of Health and Human Services (HHS) human subject protection regulations 
at 45 CFR part 46 serves as the basis for all Federal human subject protection regulations 
and policies. This is accomplished through the implementation of Subpart A as the 
“Federal Policy for the Protection of Human Research Subjects,” informally known as 
the “Common Rule.” Adopted by 15 federal departments and agencies in 1991 the 
Common Rule is codified with identical language in the separate regulations 
of those departments and agencies. Some but not all agencies have adopted the other 
Subparts of 45 CFR 46 providing additional protections for specific subject groups. The 
Food and Drug Administration, has a separate set of regulations that regulate clinical 
investigations of products under its jurisdiction, such as drugs, biological products, and 
medical devices. In addition to meeting the basic regulations protecting human subjects, 
the Health Insurance Portability and Accountability Act of 1996 (HIPAA, recently 
amended by the Health Information Technology for Economic and Clinical Health Act, 
HITECH) requires additional reviews and approvals to ensure the privacy of individually 
identifiable health information in the conduct of research, 

In implementing this Common Rule, agencies have taken strikingly different approaches. 
Research organizations are required to maintain a Federal-Wide Assurance (FWA) that 
demonstrates operational compliance with the current federal regulations. Nonetheless, 
agencies have inserted additional requirements in their implementation. The Department 
of Navy has recently expanded the training requirements for administrative personnel 
despite the training requirement that is part of the FWA process. The most time- 
consuming and redundant procedure is the requirement to submit for an additional 
review a research protocol describing the human subject research component that has 
been reviewed and approved by the applicant institution’s IRB or, in some cases, by the 
peer review panels established to recommend the funding of research projects. This 
duplicate review delays awards and creates ambiguities over which institution or 
agency is ultimately responsible for the conduct of the human subject research. 
Agencies assure us that the institution retains responsibility and authority, but the agency 
will often require changes in the protocol that are inconsistent with institutional 
operations. Additional unique reporting, training, and operational requirements create 
confusion and occasional conflict in maintaining compliance with the regulation or 
policy. 

The Council on Governmental Regulation (COGR) has identified a significant increase 
in the costs to institutions associated with the conduct of human subject research. 
During the period 1995 to 2000, costs related to human subjects’ protection increased an 
average of 263% percent. The FY 2000 costs did not include mandatory training in 
human subjects protection - a new requirement in 2000 - estimated at that time by 
several large universities to be over $500,000. The COGR survey was repeated for 
AY2002 and AY2003, with average increases of more than 40%. COGR has recently 
polled a small group of large institutions with affiliated academic medical centers, and 
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they report costs from $400k to $1.2 million for their human subject protection 
programs. 

Our belief is that the Common Rule requirement should be the standard for all research 
with human subjects. For institutions meeting the requirements of their approved FWA, 
research protocols for human subjects research should not undergo a fall Federal 
agency review. Similarly, if institutions hold a current FWA which requires training of 
various members of the human research participate protection program, they should not 
have to meet additional unique training requirements. The additional requirement 
consumes researchers’ time which is more productively spent in conducting research. 
Flarmonization would allow researchers more time to devote to actual scientific work. 

As proposed changes to the Common Rule are considered, the above concerns should 
be given full review and attention. 


ARRA Rennrting Expansion 

In support of the American Recovery and Reinvestment Act of 2009 (ARRA) reporting 
and oversight, the University employed a specialized team composed of four 
experienced individuals to manage these awards, and developed a comprehensive in- 
house tracking and management IT system to support these efforts. If ARRA standards 
are applied to all federal awards, the resource demands on faculty and staff at Duke 
University would be exponentially increased. 

Duke University endorses and supports the following statement issued by the 
Association of American Universities (AAU), the Association of Public and Land- 
grant Universities (APLU), and the Council on Governmental Relations (COGR) on 
H.R. 2146, the Digital Accountability and Transparency (DATA) Act of 201 1 . 

Joint Statement from AAU, APLU and COGR: The nation’s research university 
community is deeply concerned about the potential impact of HR 2146, the Digital 
Accountability and Transparency Act of 2011, on our nation’s innovation capacity. 
This legislation would impose substantial new costs on universities' research 
enterprises, significantly reducing productivity with little benefit to the nation. 

Scientific research is, by its nature and by already-existing laws, regulations, and 
reporting requirements, a transparent and accountable process. The Recovery Act 
imposed substantial added paperwork and other administrative burdens on scientists 
and administrators, with little evidence that they produced significant and useful 
information for the public or policymakers. The lime and resources expended could 
have been devoted to actual research and education. Yet H.R. 2146 seeks to perpetuate 
these additional requirements. 

In fact, preliminary data being collected by the Federal Demonstration Partnership 
suggests that the paperwork and other administrative costs of the Recovery Act 
reporting requirements for just under 100 research institutions alone were $87 million, 
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or about $7,900 per research award. If these costs are extended throughout the entire 
federal research enterprise, they could amount to hundreds of millions of dollars each 
year. The public rightfully demands that its tax dollars be spent usefully and wisely. 
Money is wasted, however, when researchers and administrators are forced to spend 
their time making needless calculations and filling out forms. 

Both Congress and the Administration have been taking action to reduce the burden of 
unnecessary or unproductive regulation on the American economy. This legislation 
goes in exactly the opposite direction, and it should be rejected. 

Federal Information Security Management A ct IFISMA) 

In October 29, 2008, the HHS CISO issued a memo to clarify FISMA application that 
stated, “FISMA (Federal Information Security Management Act) applies to grantees 
only when they collect, store, process, transmit or use information on behalf of HHS or 
any of its component organizations.” A short time after this memo, FISMA terms 
appeared in RFPs for contracts from component organizations of the HHS. Duke, as well 
as many other universities across the country, has been negatively affected by these 
terms. The regulatory burdens include, but are not limited to, those summarized below: 

Broad interpretation of a federal system - Data associated with federally funded research 
generally resides on the same information systems as data associated with non-federally 
funded research. These systems are fully integrated into the existing computing 
infrastructure of the lab or unit performing the research. Yet, with the signing of a 
contract, these existing systems are transformed to “federal systems”. They require 
different controls from that the rest of the computing environment. It is difficult to isolate 
these systems to apply these controls, as they must be used concurrently for non-federal 
contract research. The award of the contract forces two difficult choices: create a 
separate environment and duplicate systems, or apply a level of controls that is goes 
beyond what is required to meeting existing federal and state law, reducing the usability 
and flexibility of the systems to persons with no involvement in the work. 

Decentralized nature of computing in academic setting - Persons with subject matter 
expertise reside in many different units within a university. . A researcher with a specific 
expertise may be awarded a contract. Her lab resides in one department and she uses 
expensive microscopes, systems and tools to perform that research. The next contract or 
subcontract will likely be awarded for a very different research purpose in a completely 
different lab. It is difficult to apply FISMA controls in a unit by unit basis, and it is 
equally difficult to consolidate computing resources (which much be shared with 
projects with no FISMA requirements). Applying a regulation that most appropriately 
pertains to the computing environment of an entire federal agency to disparate labs in a 
university setting is very difficult and costly. 

Overlapping regulations - There has been an enormous effort to bring systems used in 
academia into compliance with HIPAA and HITECH due to the frequent use of PHI in 
human subjects’ research. The contract does not change the nature of the data, yet the 
FISMA control requirements are significantly different and require much greater 
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expense to the research enterprise. This is undue regulatory burden. It is also important 
to note that the current effort to revise the “Common Rule” for human subjects research 
includes a proposal to create a uniform standard for the maintenance of PHI in the 
context of research. Those rules are being created to simplify the IRB review process, 
but FISMA has the potential to complicate it instead, if the institution needs to assure 
that both the new common rule and FISMA standards are met. 

Small volume of contracts and subcontracts - unlike a federal agency which 
processes federal information as a standard business function, academic institutions 
process and maintain data associated with a relatively few federal contracts and 
subcontracts. Therefore, the cost of implementing controls cannot be offset with 
volume. 

Lack of clarity - There is a lack of transparency in the determination of how the FISMA 
risk ratings are determined (High, Moderate, and Low). Contracts for similar types of 
research originating from different government receive different FISMA ratings. It is also 
difficult to determine what FISMA level should be flowed-down to subcontractors and on 
what basis the rating can be challenged. 

The regulatory burdens come with significant costs. Because FISMA costs were not 
considered in the indirect rate funding negotiation, FISMA is an. unfiinded mandate. 
Some of the compliance costs, include, but are not limited to the following: 

Certification and Accreditation costs - Certification and Accreditation (C & A) is a 
process that helps ensure that federal systems are meeting security requirements. If 
Duke has 25 different systems used in research which require FISMA controls the 
testing costs alone cost over $500,000 annually. 

Subcontractor comnliance costs - Subcontractors from other universities often provide 
subject area expertise to answer important research questions. Each time a subcontractor 
is employed, an evaluation of whether the subcontractor can meet the FISMA terms 
must be performed. In addition, the prime contractor is responsible for monitoring 
FISMA compliance for the subcontractors. 

FISMA controls implementation - At a Low risk level, FISMA has over 140 control 
requirements. Although these controls are worthy, even at a low base-line, internal 
cost analysis show it would cost at least $1,000,000 to bring one single large unit into 
compliance. Smaller institutions without many contracts find these costs exorbitant. 

Only large institutions can afford to employ these controls, which limits competition. In 
addition, unlike federal systems which are used to continually process data, federal 
contracts or subcontracts have an end date. Therefore the useful life of any hardware 
and software solutions used to implement controls would likely have to be recouped 
over the life of a single contract. Investment in such tools diverts money from research, 
and is not an efficient way to spend IT security dollar's 
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5. You identified the challenging economic situation facing the Nation and your university. 

How have you prioritized programs or research areas at your institution? Do you feel 

you have lost anything significant to date? 

• To date the challenging economic situation facing the country has not affected Duke 
as much as it has many public institutions in terms of constricting specific research 
programs. As noted previously, the economic downturn did severely affect the size 
of our endowment and necessitated our cutting the University’s atmual budget by 
some $125M per year, roughly 10%. More specific to our research enterprise, we 
have not yet had to eliminate any significant areas of research because of reduced 
support from federal and other sources. That being said, our last two strategic 
planning exercises identified new interdisciplinary areas of research to focus our 
research efforts on. We are continuing to build in those areas of research but we have 
also been forced to cut back the amount of university funds provided to get several of 
those programs up and fully operational as a result of the budget-cutting measures 
referred to previously. 

6. Can you tell me more about Duke’s Program for Entrepreneurs? How did this begin? 

How is it connecting to students from STEM related disciplines? 

• Innovation and entrepreneurship have long been an integral part of Duke’s culture. 
However, in 2010, the institution recognized a need to coordinate the many activities 
underway on campus through a centralize program, This gave rise to Duke 
Innovation and Entrepreneurship (Duke I&E). Duke I&E is committed to; 1) 
building a community and fostering a culture at Duke that supports innovation and 
entrepreneurship; 2) creating resources and infrastructure to support faculty, students 
and alumni in ideation, planning and launching of new enterprises; and 3) celebrating 
Duke entrepreneurs who are addressing the world’s problems through the creation of 
new ventures. Through Duke I&E efforts to promote innovation and 
entrepreneurship permeate all levels of campus activity from formal academic 
programs for undergraduates, graduates, and professional students to informal 
working groups to competitions open to entrepreneurs of all types. 

Duke has a wide array of academic programs, at both the graduate and undergraduate 
level that focus on entrepreneurship. One in particular focused on students in STEM 
disciplines is Invention-to-Application . which is a year-long, experiential class for 
MBA, .graduate biomedical engineering, engineering management, medical, and 
medical basic science students designed to integrate and expand their prior learning 
and draw on the experiences of teammates in order to understand and screen a group 
of real-world research projects based on their commercial potential. This is 
administered through the Program for Entrepreneurs (P4E) at the Fuqua School of 
Business 

There are many ways for students, to get involved with entrepreneurship at Duke 
outside of the classroom setting. Graduate and undergraduate students can choose 
from a variety of student clubs and living groups . There are several networking 
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opportunities for students, faculty and alumni - including interest groups for social 
entrepreneurship, mobile applications, biotechnology and many more. The annual 
Duke Start-Up Challenge (founded in 1999) is open to, ail Duke students to compete 
for seed funding for their enterprise. The competition has seven independent “tracks”, 
including undergraduate team, social venture, life sciences, and women-led teams. 

For Duke students considering starting a new venture or joining an early venture that 
does not necessarily involve Duke intellectual property? There are a variety of 
programs to help them get started and assist them as the venture develops. These 
include: 1) the previously mentioned Duke Start-Up Challenge which encourages 
students to plan and launch their own businesses, receiving feedback from 
experienced professionals and a chance to win seed capital; 2) the Program for 
Entrepreneurs (P4E) which lets Duke students receive course credit for work towards 
starting a company. Students with projects can attempt to join the program by 
pitching their ideas at an Idea Pitch Event; and 3) DUHatch, which has a primary 
focus of assisting student entrepreneurs in creating viable business ventures. 

7. The report recommends taking steps to grant residency for non-U.S. citizens who earn 
doctorates in areas of national need. There are some who may want to ensure caveats 
that help to guarantee the Nation’s safety. Likewise, it is equally important that 
American students receiving these doctorates have priority on potential jobs. What are 
your thoughts on this recommendation? 

• Given the worldwide competition for students educated in STEM areas, the ability of 
the United States to attract foreign students trained in STEM subjects will be critical 
for allowing this country to maintain a competitive edge in science and technology in 
the future. To that end, the recommendation (#10) to streamline the process by which 
international students who want to study in the United States can obtain visas and 
doctoral students who obtain their degrees in this country can be allowed to remain 
here seems well justified and, within the constraints of national security 
considerations, worthy of relatively expeditious implementation. 

8. Please comment on the function of your university’s tech transfer office, entrepreneurial 
programs with regard to STEM disciplines, and any associations with research parks and 
centers. Please include their roles in assisting faculty and students with moving research 
from the laboratory to commercialization, including the pre-commercialization stage or 
proof-of-concept stage. 

• Research commercialization is the process of bringing research discoveries to market, 
so that they have a practical impact on people’s lives. The Duke Office of Licensing 
& Ventures (OLV) is responsible for patents and technology licenses for Duke 
University and is the first stop for a faculty member, student or new venture team 
looking to commercialize technologies initially developed on campus. OLV is 
composed of a team of invention managers who have expertise in licensing, business 
development, marketing, and legal matters. The office reviews incoming invention 
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disclosures and works within its investor network to identify startup opportunities and 
to create new companies. 

Duke University and OLV have a long-standing relationship with the nearby 
Research Triangle Park (RTP) which goes back to the time that the three area 
research intensive universities shared a common technology transfer office, the 
Triangle Universities Licensing Corporation (TULCO). While TULCO has since 
morphed into separate technology transfer offices at each of the three universities, 
collaborations between the universities and any number of entities within RTP, 
including the Research Triangle Institute, the North Carolina Biotechnology Center, 
the Triangle Universities Center for Advanced Studies Inc,, (to name a few) remain to 
this day. 
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